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ABSTRACT 
CREATIVE SCIENTISTS: A STUDY OF THEIR BEHAVIORAL TRAITS 
SEPTEMBER 1990 
MICHELLE GREGOR, B.S., SOUTHWEST MISSOURI STATE UNIVERSITY 
M.Ed., SOUTHWEST MISSOURI STATE UNIVERSITY 
Ed.D., UNIVERSITY OF MASSACHUSETTS 
Directed by: Professor Doris J. Shallcross 
This investigation was an attempt to iinderstand creativity, the 
creative personality, and the productively creative scientist. It was 
also an attempt to understand and utilize personality measures which are 
valid and effective for identifying, significantly predicting, and 
selecting creative scientific talent. The purpose of the study was to 
replicate a 1972 study by Frank Barron and Jack Chambers, which 
identified behavioral characteristics common to creative scientists. 
The present study tested the validity of the instrumentation used in 
1972 as a predictor of success in a particular field. 
To provide a theoretical background for the study, the review of 
the literature included both a historical survey on the studies of 
scientific talent and a literature search of research on the creative 
and productive scientist and the unified psychograph of this type of 
scientist. Literature on the assessment and measurement of creativity 
and identifying behavioral characteristics and traits of the productive 
creative scientist was reviewed. This began with Galton (1874) through 
Jack Chambers (1972) and Torrance (1987). Also reviewed were the 
methodologies of investigating personality structure. 
vi 
The replication of the Barron and Chambers' study was with a 
population of prominent scientists who are members of both the National 
Academy of Sciences and the National Academy of Engineering. A 
questionnaire was used to gather the data -- the 16-Personality Factor 
Questionnaire (Cattell & Stice, 1957). A personal letter was sent along 
with the questionnaire explaining the purpose, procedures, the 
protection of privacy and confidentiality of anonymity of response. 
vii 
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CHAPTER I 
INTRODUCTION 
The subject of the research described in this study is the 
productively creative scientist and the personality characteristics most 
amenable to creative productivity in real life. Equally significant to 
this study is the understanding of the personality measures which 
validly and effectively identify and predict creative scientific talent 
and differentiate more effectively than other predictors. The intent of 
this investigation is to provide understandings which may be useful in 
providing knowledge which can be applied to environments and cultures to 
facilitate the creative process and the creatively productive scientist. 
This introductory chapter opens with a discussion of the theoretical 
orientation which answers the question how does creative behavior occur 
and addresses the national need for understanding creativity, the 
creative personality, and the productively creative scientist. This 
discussion leads to statements of the specific problems and purposes and 
needs which guide this investigation. The remainder of the chapter 
presents definitions of the terminology, an explanation of the relevance 
of the study, delimitations of the study, and an overview of the 
remaining chapters. 
Theoretical Orientation - What is Creativity? 
The theoretical orientation for this study, as well as a review of 
the literature on creativity was published by Dr. Jack Chambers and Dr. 
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Frank Barron (1969) . The overall dimensions and hypotheses advanced in 
the theory are given in Appendix D. 
This theoretical orientation provides a framework for this 
investigation in order to answer the following questions; 
1. Are there personality or behavioral traits that are common and 
essential to the productively creative scientist in real life? 
2. Is there a current unified profile which is similar to past 
profiles of the productively creative scientist which holds 
across studies? 
3. What are the valid measures of scientific creativity? 
4. What personality measures have been employed in the assessment 
of the productively creative scientist? 
This study attempted to provide evidence in this regard. 
Statement of the Problem 
There is a compelling call to respond to the nation’s need for a 
population which is more creatively productive. In two recent symposia- 
- conducted by Professors Shallcross and Gawienowski sponsored by the 
National Science Foundation with a variety of professionals from the 
fields of psychology and engineering--they received close to a mandate 
to continue and advance the work with this extremely important and 
grossly neglected facet of human intelligence. Why is there a growing 
concern with creativity and its understanding? E. Paul Torrance (1983) 
has said we are living in a tine of depleted natural resources, world 
interdependence and interaction and that all of these changes require 
increased ingenuity and creativity. Through the investigation of 
creativity, 
scientist, 
the creative personality, and the productively creative 
we can address the following principal areas of need: 
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a. the need to facilitate the understanding of creativity in our 
society and culture; 
b. the need to bring to public attention the importance of 
identifying and understanding the productively creative 
scientist; 
c. the need for an increase in creative scientific productivity 
to meet the pressing national exigencies; 
d. the need to identify, understand and utilize the creatively 
productive scientist as a national resource to define and 
solve problems in higher education, industrial, and 
governmental environments; and 
e. the need to continue the line of research on the productively 
creative scientist established in the literature and extend it 
into current theory and use. 
In regard to the need to continue the line of research established 
in the literature, a considerable amount of data can be found on the 
personality traits and behaviors of the creative scientist. In general, 
this research has been conducted in order to render the following 
understandings: 
a. the nature of creativity and the creative personality; 
b. common traits or factors on hypothesized dimensions of 
personality of the productively creative scientist, 
c. the relationship of these traits to being creatively 
productive in real life; and 
d. the formulation of a unified profile of the creatively pro¬ 
ductive scientist to assist in identifying, utilizing, and 
developing this national resource for society. 
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Thus, a conunon characteristic of scientists who have made 
outstanding contributions to scientific fields has been their creativity 
and related personality and behavioral characteristics. Therefore, the 
investigation of the productively creative scientist and the personality 
characteristics most amenable to creative productivity in real life 
becomes significant and crucial. Of equal significance is the 
understanding of the personality measures which validly and effectively 
identify and predict creative scientific talent and differentiate more 
effectively than other predictors. These understandings may also be 
useful in providing knowledge which can be applied to environments and 
cultures to facilitate the creative process and the creatively 
productive scientist in order to meet this nation's need for a more 
productively creative population. A significant impact may be made on 
higher education and industry by sharing the results of this study and 
making recommendations. 
Torrance (1983) has stated that there has been an ambivalence by 
legislators, educational leaders, and even scholars of gifted education 
about facilitating creative development and improving creative 
functioning. The effects on the nation of our poor placement and lack 
of competitive edge in the scientific fields in comparison to other 
countries are still to be determined. For example, the recent National 
Assessment of Educational Progress report places American science 
students in international perspective. Advanced American science 
students (seniors In their second year of study in given disciplines) 
place 9th out of 13 countries in physics, 11th of 13 in chemistry, and 
last out of 13 countries in biology. The need to effectively identify, 
select, and predict creative scientific talent is highlighted by these 
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national reports. Also crucial is the need to utilize the best 
available measurements in this identification and selection and 
prediction of the productive creative scientist. Additionally, the 
understandings from the investigation of this problem may have 
implications for types of training to cultivate facilitating behaviors 
of creativity. 
The depth of the national need to understand and utilize the 
creative productive scientific talent shows this investigation to be 
timely and significant. It is crucial that this country begin to 
support the understanding and encouragement of creativity--a priceless 
natural resource. 
Purpose of the Study 
The purpose of this investigation was twofold. The first purpose 
was to replicate a 1972 study done by Frank Barron and Jack Chambers to 
see if their findings still hold true. The Barron and Chambers study 
identified behavioral characteristics common to creative scientists. 
The replication was done with a group of prominent scientists and 
engineers who are members of both the National Academy of Sciences and 
the National Academy of Engineering. In reference to the second 
purpose, the replication of the Barron and Chambers study included the 
use of the same personality measurement in order to ascertain if the 
data analysis supports the following statements: 
a. This instrument is a valid predictable measure of success in a 
particular field--productive scientific creativity. 
b. This instrument is a valid predictable measure of behavioral 
characteristics common to creatively productive scientists. 
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c. This instrument can be used in other studies of scientific 
behavioral characteristics. 
d. This instrument can be used to validate scientists for 
creativity. 
Since it has been almost two decades since Frank Barron and Jack 
Chambers' study identified behavioral characteristics common to creative 
scientists, a much needed step in the research was to see if their 
findings still hold true. Therefore, the two hypotheses from the Barron 
and Chambers' study which are relevant to this follow-up replicative 
study were used. They are as follows: 
Hypothesis A (hypothesis 7 from Chambers' [1969] theory); a strong 
ego, a preference for complexity, esthetic sensitivity, and 
flexibility in thinking are all essential personality traits for 
creative work regardless of level, field, or type. 
Hypothesis B (hypothesis 8 from Chambers' [1969] theory); six other 
personality traits are essential for high-level creative 
productivity: initiative, dominance, introversion, independence, 
perseverance, and a striving for excellence. These personality 
traits are needed at a higher level than the general population in 
order to produce creative work. 
Questions designed to render con^arlsons between the Barron and 
Chambers study and this replicative study are as follows: 
hescrlotlop -"d Comoarlsons■ Tho Cteatlvly rrodvcplye 
Personality 
1. Do the personality traits of the Barron and Chambers study 
which were shown to be an essential part of scientific 
6 
creativity, continue to be stable, valid and constant over 
time? 
2. Have the personality characteristics of creatively productive 
scientists changed over time in nature or degree? If there 
are changes, what are the characteristics of the changes? 
What light can be thrown on the changes to understand 
productive scientific creativity in this decade? 
3. If there are not significant changes, is there a consistency 
or a predictable pattern with which significant traits or 
characteristics of creativity hold up across studies? 
4. Are there personality traits which hold up across studies and 
are longitudinally predictive of scientific performance? 
5. What comparisons can be made between the Barron and Chambers 
study and this replicative study? 
a. The Barron and Chambers hypothesized profile of 
scientists and the profile of the participants of this 
investigation will be examined for similarities and 
differences such as changes over time and constancy of 
traits. 
b. This study's highly productive creative scientists and 
the highest rated creative facilitating scientists' group 
from the Barron and Chambers study will be compared to 
discover characteristics, qualities, and behavioral 
traits in common. 
6. What are the personality characteristics of the effectively 
functioning creative scientists that participated in this 
investigation? 
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a. What personality patterns are conducive to creative 
performance in real life? 
b. What personality patterns are associated with creative 
functioning in real life in the scientific disciplines? 
c. What are the personality characteristics of an effec¬ 
tively functioning creative scientist in real life? 
d. What are the personality traits essential for highly 
productive creative work in scientific fields? 
e. What kinds of personalities have contributed to and 
facilitated the development of creatively productive 
research which has advanced scientific knowledge? 
f. What is the unified personality profile or psychograph 
(Cattell, 1955) or a creatively productive scientist? 
These descriptions and comparisons of the productively creative 
scientist developed the much needed step in the research to continue and 
extend the understandings and use of the creative scientific talent 
measured through personality traits and behaviors in real life. 
npfinition of Terms 
The definitions provided in this section clarify the personality 
factor behavioral traits as measured by the 16-Factor Personality 
Questionnaire. These are described in the handbook and are reproduced 
for this study in Table 1. Further, the 16 PF Test Profile Table 
depicts low score descriptions and high score descriptions for the 
factors. Table 2 provides further information for the primary source 
8 
covered on the 16 Personality Factor test by listing ten score 
descriptions for low and high scores. 
o^her to make comparisons with past research studies of eminent 
research scientists, Table 3 presents a profile of the eminent 
researcher on all personality factors for further interpretations. 
The theoretical orientation of Jack Chambers (1969) is given, 
defining creativity in regards to level, field, and type (see Appendix 
D). 
Hypotheses A and B orientations are given and answer the question; 
why does creative behavior occur? Those hypotheses are relevant to this 
study (Barron & Chambers, 1969, 1972, p. 4). The two hypotheses tested 
in this NAS-NAE scientists study are given as follows; 
Hypothesis A: There will be no significant differences between the 
mean scores of the general population sample and the mean scores of the 
NAS-NAE scientists sample for Personality Factors A (Extroversion), C 
(Ego Strength) , E (Dominance), G (Perseverance), and (Self 
Sufficiency). 
Hypothesis B: There will be no significant differences between the 
mean scores of the Barron and Chambers Creative Facilitating Scientists 
sample and the mean scores of the NAS-NAE scientists sample for 
Personality Factors A (Extroversion), E (Perseverance), and G (Self 
Sufficiency). 
Facilitating creative teachers: creative teachers were identified 
in the Chambers study to be those who most stimulated their graduate 
students and facilitated their development as creative scholars. 
9 
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HAS-WAE Stuntifirs - 
The description for this population of scientists Is given In the 
Design and Procedures section under the Productively rreative Sc.ent.st. 
- Criteria for Se^PP^^fMh 
Significance of thp SMiHy 
The substance of this study stemmed from the nation's need for a 
population which Is more creatively productive In a variety of settings 
and environments. 
After completing this investigation, we were able to shed some 
light on extending our understandings of the creatively productive 
scientist beyond the Barron and Chambers 1972 study. These 
understandings can fulfill the need for a population which is more 
creatively productive by the following five major means. First, the 
investigation and its findings can facilitate the understanding of 
creativity in our society and culture. Secondly, the study will assist 
in bringing to public attention the importance of identifying and 
understanding the productively creative scientist. Third, the 
understandings may be used to increase creative scientific productivity 
to meet the pressing national exigencies. Next, the findings can be 
used as a guide in identifying, understanding, and utilizing the 
creatively productive scientist as a national resource to define and 
solve problems in higher education, industrial and governmental 
environments. Moreover, the investigation will have continued and 
furthered the line of research on the productively creative scientist 
established in the literature and have extended it into current theory 
and practice. 
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Further, since evidence will be currently available concerning the 
traits that are essential to the creatively productive scientist, this 
data can be used in multiple significant ways. Seven of the major ways 
in which the data can be used are given here. First, the data can be 
used in implementing changes in the process of selecting, identifying, 
and utilizing promising candidates for success in scientific fields. We 
know measures of intellectual abilities alone are not sufficient 
(Chambers, 1972; Torrance, 1987). Next, the data can help in setting 
relevant goals and meaningful criteria in organizations for evaluation 
of professional behaviors as identified in this study for the 
productively creative person. Thirdly, data regarding essential traits 
and behaviors can be utilized to provide opportunities to advance 
current theories of personality development of the productively creative 
person. Fourth, data revealing traits essential to the creatively 
productive person can be used to provide types of training to less 
oiriginal and creative persons. This training would aid the cultivation 
of behaviors associated with the creatively productive person for 
effective functioning in real life (Torrance, 1972; Shallcross, 1986, 
1988). Further, the data may be used as an aid and give assistance to 
the field of psychotherapy to set relevant goals for personality change 
efforts for productive functioning of creative behaviors (Parloff, 
1973). Moreover, the analysis of data will give back information to the 
participants of this investigation as to their personality traits which 
are present in a high degree and essential for creative functioning in 
the scientific disciplines. The analysis will also render data as to 
how they compared with the participants of the 1972 study. Finally, the 
data revealed significant information in regard to the use of measuring 
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instruments which are valid for predicting and identifying productively 
creative scientific talent. 
The risk of ignoring the problems and needs of this study are 
stated succinctly by Taylor and Barron (1963) and are still true for the 
21st century: 
Such a creative person in science must be passionately 
committed to his own cosmology and must respect his private 
intuitions, even when they seem unreasonable to himself; he 
must be able to open himself to sources of information which 
others deny to themselves. Through such persons, who are 
embodiments of the creative process in nature, science remains 
alive and open to novelty: a scientific enterprise or 
organized scientific activity which does not allow free play 
to its own creative possibilities will shortly become 
moribund. (p. 104) 
Delimitations of the Study 
This investigation was a replicative study of the 1972 Barron and 
Chambers study which identified behavioral characteristics common to 
creative scientists. However, the study was delimited to investigating 
five personality factors and biographical data to formulate a research 
perspective to apply to the question: Are there personality or 
behavioral traits that are common and essential to the productively 
creative scientist in real life? Is there a unified profile of the 
productively creative scientist across studies? Other factors such as 
the creative climate, the creative environment, intrinsic motivational 
factors, social and psychological factors functionally related to 
creativity have been shown to be important to the creative personality 
and the creative process. However, it was not within the scope of this 
investigation to deal with such diverse, broad, comprehensive factors. 
Nonetheless, they should be considered and accorded attention alongside 
any major conclusions or recommendations in regard to facilitating 
18 
creativity or inhibiting creativity in business, educational, and 
industrial settings. 
Although the research on scientific creativity is rich in studies 
from around the turn of the century and particularly from 1954 to 1974. 
there is a paucity of studies after the Barron and Chambers 
investigation of 1974. It appears that the line of research established 
in the literature ends or diminishes after that landmark study on 
inhibitors/enhancers of creativity. Thus, there is a current lack of 
studies in the literature on scientific creativity and therefore a 
of the need for its application to address national concerns. 
This present study attempted to improve on this by providing current 
research data to build a bridge from the research findings and 
understanding of 1974. as little is known about the eminent scientific 
researchers since that population was studied by Chambers. This current 
population of eminent research scientists who are members of the 
National Academy of Sciences and the National Academy of Engineering 
comprises those individuals who have conducted many of the national 
research projects for governmental agencies, the private corporate 
sector, industrial, and university-level scientific research. They 
cover the era of pre-World War II to the current scientific era which 
deals with problems of global import and local need. This study, 
although delimited to the investigation of personality factors and 
biographical data, includes a nationwide sampling of the most eminent 
research scientists of the past half-century. 
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Overview of the Study 
The remaining chapters have been organized in the following manner: 
' Chapter II provides a review of the literature and the theoretical 
background for the study. This chapter discusses three main aspects of 
literature review: (1) review of theoretical models, (2) other studies 
of creativity and of the creative scientists, and (3) a review of the 
substantive and relevant developments in the literature pertaining to 
the measurement of scientific populations. 
Chapter III describes the design of the study, detailing how the 
study was conducted, the methodology, instrumentation employed, and the 
analysis of the data. The results of the study are presented in Chapter 
IV with an analysis of the personality traits necessary and essential to 
scientific creativity in real life. Finally, Chapter V presents the 
conclusions, recommendations, and implications for this investigative 
study of scientific creativity and for further research in the creative 
person process. 
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CHAPTER II 
THEORETICAL BACKGROUND AND REVIEW OF THE LITERATURE 
This replicative study of the 1972 Barron and Chambers study 
requires three main aspects of literature review. 
The first aspect of the study required a review of the theoretical 
models of Professors Frank Barron (1953) and Jack Chambers (1969) which 
served as the framework for this study. Also, other studies of 
creativity and of the creative scientist were reviewed and compared to 
glean consistencies of factors across studies longitudinally. These 
included MacKinnon (1961), Parloff (1965), Torrance (1983), and Taylor 
(1972). This formulated a research perspective to apply to the question 
"What is scientific creativity?" 
The second aspect was delimited to those studies which 
investigated the behavioral traits of the scientist in real life. These 
studies included the trait point of view (trait-factorial investiga¬ 
tions), biographical studies, clinical and laboratory studies, and 
historical studies. Some of the researchers to be included in this 
aspect were Cattell (1957, 1959), Galton (1874), Roe (1953a, 1953b), 
Barron (1952), Cattell and Drevdahl (1955, 1967), Gough (1961), and 
Ellison, James, and Taylor (1968). However, a comprehensive 
investigation of recent research, particularly within the last decade, 
has revealed a paucity of studies since 1974. Personality traits, 
biographical and other data as related to scientific creativity were 
reviewed in order to answer the question: are there personality or 
behavioral traits that are common and essential to the productively 
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creative scientist in real life--is there a unified profile of the 
productively creative scientist across studies? 
Since the measurement of the behavioral traits of the scientist is 
crucial to the investigation, the third aspect related to a review of 
the substantive and relevant developments in the literature pertaining 
to the measurement of scientific populations. This answered the 
question of what specific methodological developments were fashioned 
into use by the study of the productively creative scientist. The 
review encompassed those studies which established the trait-factorial 
method of investigating the creative scientist such as Galton (1874), 
James McKeen Cattell (1923), Terman (1954), Chambers (1972), Gough 
(1961), A. Roe (1946), Barron (1952), and Cattell (1955, 1967). 
Thus, three major questions guided the search. They are as 
follows: 
1. What is the theoretical model which defines the nature of the 
creative act in the sciences? 
2. What are the systematic approaches to the study of creativity 
delimited to the study of the productively creative 
scientist? 
3. What personality measures have been employed in the 
assessment of the productively creative scientist in real 
life? 
A general integrative review of the literature related to the 
research problem and the principal areas of need was conducted. The 
needs which served as Che organizational franework for the selection of 
the literature for this Integrative review are as follows; 
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1. the need to facilitate the understanding of creativity in our 
society and culture, 
2. the need to bring the public attention the importance of 
identifying and understanding the productively creative 
scientist, 
3. the need for an increase in creative scientific productivity 
to address this nation's needs, 
4. the need to identify, understand and utilize the creatively 
P^o^'^cbive scientist as a national resource to define and 
solve problems in higher education, industrial and 
governmental environments, and 
5. the need to continue the line of research on the productively 
creative scientist established in the literature and extend 
it into current theory and use. 
The integrative review included theoretical research positions in 
the field, historical literature, and recent literature. A second 
aspect of an integrative review culled relevant and significant 
conference reports, books, and other relevant publications. Also 
included is an examination of the major institutes, agencies, and 
organizations which have made significant contributions in the area of 
research of personality traits and behaviors of creative scientists. 
For example, the Institute of Personality Assessment and Research, and 
the National Institute of Mental Health, Section on Personality, and the 
University of Utah, Utah Conference Series sponsored by the National 
Science Foundation, have conducted studies of scientific populations. 
In summary, the literature search was conducted to formulate a 
definition of creativity and the productively creative scientist. It 
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then examined the creative personality in the sciences to determine what 
traits have been shown to be common and necessary to creative scientific 
productivity. Further, the area of the assessment of the creative 
scientist's personality traits and behaviors was looked at to determine 
what research approaches, methodologies, and measuring instruments are 
relevant and significant and valid. Finally, the comprehensive and 
longitudinal search included the ERIC Thesaurus of Descriptors related 
to this study, the Social Sciences Citations, and the Science Citations 
relevant to this investigation. 
Theoretical Models 
The first aspect of the study of creative scientists required a 
review of the theoretical models of Barron (1953) and Chambers (1969), 
which served as a paradigm and framework for this replicative study. 
This formulated a research perspective to answer the question: 
What is scientific creativity? The theoretical orientation for the 
Barron and Chambers investigation (1972) with the overall dimensions and 
hypotheses advanced in the theory are given in the following pages. 
What is Creativity? 
Barron and Chambers define creativity as a multidimensional 
process of interaction between the organism and its environment which 
results in the emergence of new and unique products (Barron 6. Chambers, 
1972). The three main dimensions of creativity are level, field, and 
type in the Barron and Chambers model. The crucial factor in defining 
creativity is uniqueness or originality. Frank Barron discusses the 
following in the Creative Person and Creative Proce^ (1969). 
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Great original thoughts or ideas are those which are not only 
new to the person who thinks them but new to almost everyone! 
. . .they are not only the results of a creative act, but 
they themselves in turn create new conditions of human 
existence, (Barron, p. 19) 
Dr. Barron used two criteria as a test of originality, ingenuity and 
esthetic judgment. The first criterion should be that the original 
response has a stated uncommonness in the particular group being 
considered. The second criterion is that the new form must correspond 
to or be adaptive to reality, not proceeding from delusions, ignorance, 
or random. 
Three Main Dimensions of Creativity 
Dr. Chambers further defines creativity as having three main 
dimensions. They are level of creativity, field or medium of 
creativity, and types of creativity. 
Level of Creativity 
In understanding and defining level of creativity. Chambers' criterion 
is the extent to which the creative product restructures our universe of 
understanding. The range of levels of creativity is low to high with a 
high level being a scientific invention or discovery advancing medical 
fields and a low level being the discovery of a mathematical procedure 
unknown to the person but already established in the discipline -- 
individual but replicative discovery. However, the high level of 
creativity usually must be accepted by the peers of the discipline as 
original. 
Field or Medium of the Creative Process 
The second dimension, referred to as field by the Chambers theory, 
is the medium in which the creative process occurs and is given form. 
Thus, creativity may occur in any discipline such as the arts, the 
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sciences, and in business. Also included would be the fields of 
interpersonal relationships and high-level social endeavors. Again, the 
medium can range from low to high with the upper levels typically being 
original creative endeavors in the arts, sciences, and social realms. 
Types of Creativity 
Types of creativity comprise the third dimension of creativity as 
formulated by Chambers. The three main types of creativity are: (a) 
theoretical; (b) developmental; and (c) scholarly creativity. Chambers 
presents theoretical creativity as that which relies on 
intellectualization --on the emergence of new and fresh ideas, 
hypotheses, and theories. This dimension does not include the utmost 
uses and application of the original ideas. The theories of relativity 
which Einstein advanced are an example of theoretical creativity. Many 
of the hypotheses were applied and beneficial at a later data. The 
second type of creativity which Chambers advances is developmental 
creativity. There is a plethora of new ideas, but great dependence on 
identifying novel ideas in others and developing and testing these 
ideas. Thus, the creative work brought to fruition had its original in 
other theoretical ideas. In music, Gershwin's compositions had 
underpinnings from the classical symphonic ideas. Finally, scholarly 
creativity includes both generating new, original ideas, and carrying 
them through to fruition by the necessary developments to their highest 
levels of use and application -- Barron's second criterion that the new 
form must correspond to or be adaptive to reality. The work of 
inventors who also further develop their original ideas so that they are 
applicable to a field and useful is an example. Thomas Edison, a 
prolific inventor is a person who provides a model of high-level 
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creativity of a scholarly type. Therefore, with the inclusion of the 
dimensions of creativity which are level, field, and type, creativity is 
seen as a multidimensional process which expresses itself in the 
behavior of all organisms, from lowest to highest. 
In addition to level, field, and types of creativity. Chambers 
formulates 12 hypotheses comprising the theory. The hypotheses which 
are relevant to this replicative study are Hypotheses 7 and 8. These 
hypotheses are postulated to answer the question: Why does creative 
behavior occur? The hypotheses are categorized by personality traits. 
Hypothesis #7 of the theory states that strong ego, a preference 
for complexity, esthetic sensitivity, and flexibility in thinking are 
all essential personality traits for creative work regardless of leyel. 
field, or type. It also states that these personality traits are needed 
at a higher level than in the general population in order to produce 
creative work. 
Hypothesis #8 states that six other personality traits are 
essential for high-level creativity productivity, initiative, 
dominance, introversion, independence, perseverance, and a striving for 
excellence. Two hypotheses from the theory were tested in this study. 
These hypotheses are Hypothesis A (Hypothesis #7 from the theory), and 
Hypothesis B (Hypothesis #8 from the theory). Thus, the Chambers 
theoretical model defines the nature of the creative act in the sciences 
to provide a research perspective for this study. Figure 1 illustrates 
the dimensions of the theory. 
This theoretical paradigm served as the underpinnings and notions 
which guided this replicative study of scientific creativity. It also 
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Creativity; Multidimensional process of 
interaction between the organism and its 
environment which results in the emergence 
of new and unique products, restructuring 
our universe of understanding. 
Level Field Type 
Range: Low to high Medium: disciplines Scholarly: generation 
determinant--extent Range: low to high and application 
that restructures Theoretical: ideas 
our universe Developmental: use of 
other novel ideas 
Figure 1. Definition of Creativity 
answered one of the three major questions: What is the theoretical 
model which defines the nature of the creative act in the sciences? 
The second aspect of this literature review was delimited to 
studies which investigated the behavioral traits of the scientists in 
real life. A second major question which guided the research was: What 
are the systematic approaches to the study of creativity delimited to 
the study of the productively creative scientist? However, a 
comprehensive investigation of recent research, particularly since the 
1972 Chambers study, revealed a paucity of studies and effectively a 
line of research established in the literature at an end. In a further 
attempt to discover any recent studies pertaining to scientific 
creativity, the indexed bibliography from the Institute for Personality 
Testing including research from 1976 to the present was examined. Most 
of the research is related to areas such as deviant behaviors and 
personalities, medical factors, therapies, mental health, and other 
areas. It is evident that scientific creativity, as related to 
personality factors, is not a current fertile area of investigation. 
Therefore, research that could build upon, support, or extend the 
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findings and understandings of Chambers' 1972 study is not found in the 
literature. What is discovered in current research developments are 
general theories or notions of creativity which may give us some broad 
knowledge or understanding which shed light on scientific creativity. 
A basic research program at the Harvard Graduate School of 
Education investigates human symbolic processes and symbolic 
development. Codirectors Howard Gardner and David Perkins have advanced 
notions in regard to creativity (Gardner, 1980; Perkins, 1981). 
Perkins states that the studies in regard to personality 
demonstrate that there is such a thing as a creative personality and 
efforts to relate creativity to personality have been more successful 
than efforts to relate it to abilities (1981, p. 269). He affirms the 
importance of including personality factors in investigating creativity. 
More specifically, perseverance, independence, and introversion are 
traits he cites as being relevant to scientists. 
Gardner, Perkins' codirector for Project Zero at Harvard 
University, investigates artistic development and offers a theory (1980) 
which postulates that there are domains, such as linguistic or 
numerical, that exist and are expressed as talents. The implications 
here would be that the creative scientist would be gifted in one or more 
domains which are developed in a discipline. This undercuts the 
position that there is a general ability operating. 
Teresa Amabile (1983), a psychologist at Brandeis University, 
studies the social circumstances that tend to enhance or inhibit 
creativity. An index developed at Harvard Medical School by Richard and 
Kinney (1988) is a new method of assessing creativity and postulates 
that there are six levels of creativity. Level I - Exceptional 
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Creativity - is parallel to Cheunbers' high level of creativity in that 
there is an innovation or originality factor. There may be some 
implications for using the Lifetime Creativity Scale in longitudinal 
studies of creativity in scientists. A goal of the research is to 
better understand just what allows a person's inventiveness to blossom. 
Since Chambers' research (1974) also dealt with inhibitors and 
enhancers, some parallels may be drawn or research notions extended by 
examining the connections. 
The second aspect of the literature review is delimited to those 
studies which investigated creative scientists. Studies of highly 
creative scientists which begin around the 1950s and lead up to 
Chambers' 1972 study will be reviewed next. Then the major historical 
studies of scientists prior to 1950 will be cited as they relate to this 
study. The examination of these studies will answer a second major 
question: What are the systematic approaches to the study of creativity 
delimited to the study of the productively creative scientist that 
guided the search? The examination will also answer the question: What 
personality measures have been employed in the assessment of the 
productively creative scientists in real life? 
Ann Roe (1946) pioneered research in the field of creativity by 
investigating the distinguishing characteristics of eminent scientists. 
The measuring instruments were the Rorschach, Thematic Apperception 
Test, and biographical materials. Analyzing traits, she found 
curiosity, persistence, high energy level, and need for independence to 
salient characteriatlcs of research scientists. They were also found to 
have strong motivations to succeed and a willingness to work hard. 
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Unique data have been sumnarized by Ternan (1954). He compared a 
group of 51 researchers In the physical sciences to engineers, medical- 
biological scientists, physical or biological scientists, social 
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scientists, and lawyers. The characteristic of the future physical 
scientists can be singled out as they appear as early as age 10. Those 
characteristics are self-sufficiency, obsession with their work, intense 
devotion, greater satisfaction in life, achievement, interest in the 
structure of things, connections, and inner secrets of the world. 
In 1955, Cattell and Drevdahl conducted a biographical study of 
140 eminent contemporary researchers in physics, biology, and 
psychology. The significant results of the psychograph showed 
scientists to be: 
1. Decidedly schizothymic 
2. Of very high intelligence 
3. Of high ego strength 
4. Very dominant (self-assertiveness, independence, and a 
refusal to be bound by convention) 
5. Desurgent (introspectiveness, restraint) 
(Barron, 1969, p. 95) 
Gough (1961), at the Institute of Personality Assessment and Research at 
the University of California at Berkeley, used the California 
Psychological Inventory to develop group profiles for 45 scientists. 
The features are summarized by Gough as follows: 
The scores are above average dealing with poise and self- 
assurance (Dominance, Capacity for Status, Social Presence, 
and Self-Acceptance). (1961, p. X) 
There is a drop on the scales assessing social- conformity 
(socialization, self control) and a rise on the achievement 
indices. (Barron, 1969, p. 97) 
Gough also found scientists to be of high ego strength and 
unusually independent in judgment. Gough further discovered that the 
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Barron-Welsh Art Scale was the single best predictor to identify the 
original scientists who preferred complex asymmetrical figures. In 
1960, Gough and Woodworth developed a Research Scientist's Q--sort Deck, 
with which they identified eight styles of scientist behavior. These 
are types of approaches to research problems. The qualities are as 
follows: the zealot, the initiator, the diagnostician, the scholar, the 
artificer, the esthetician, the methodologist, the independent -- the 
point is, there are different styles of functioning established for 
scientists. This established a statistical basis for discovering styles 
of scientist behavior. 
Taylor and Barron (1963) summarized the gist of the reports based 
on three conferences at the University of Utah, which sought to identify 
creative scientific talent. Thirteen descriptors are listed; 
1. a high degree of autonomy, self-sufficiency, self-direction 
2. a preference for mental manipulations involving things rather 
than people: a somewhat distant or detached attitude in 
interpersonal relations, and a preference for intellectually 
challenging situations rather than socially challenging ones. 
3. high ego strength and emotional stability 
4. a liking for method, precision, exactness 
5. a preference for such defense mechanisms as isolation 
6. a high degree of personal dominance 
7. a high degree of control of impulse; relatively little 
talkativeness, gregariousness, impulsiveness 
8. a liking for abstract thinking, with considerable tolerance 
of cognitive ambiguity 
9. marked independence of judgment, rejection of group pressures 
toward conformity in thinking 
10. superior general intelligence 
11. an early, very broad interest in intellectual activities 
12 a drive toward comprehensiveness and elegance in explanation 
13* a special interest in the kind of wagering which involves 
pitting oneself against uncertain circumstances in which 
one's own effort can be the deciding factor 
(Taylor & Barron, 1963, p. 102) 
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Further descriptive behaviors and traits are observed by Taylor 
and Barron (1963) as they write about their research observations and 
the nature of the process of scientific discovery itself: 
The more highly regarded young scientists are: (1) of 
superior measured intelligence; (2) exceptionally independent 
in judgment and resistant to group-endorsed opinions; (3) 
marked by a strong need for order and for perceptual ’ closure, 
combined with a resistance to premature closure and an 
interest in what may appear as disorder, contradiction, 
imbalance, or very complex balance whose ordering principle 
is not immediately apparent; (4) unusually appreciative of 
bhe intuitive and nonrational elements in their own nature; 
(5) distinguished by their profound commitment to the search 
for esthetic and philosophic meaning in all experience. 
How, now, do such personal characteristics bear upon the 
meaning of scientific creativity? . . . The scientist who can 
respond creatively to crisis must therefore be of a high 
order of intellectual ability. . . . The person who pays 
attention to what appears discordant and contradictory and 
who is challenged by such irregularities is therefore likely 
to be in the front ranks of the revolutionaries. ... He 
must possess independence of judgment and hold to his own 
opinion in the face of a consensus which does not fit all the 
facts. . . . Such a creative person in science must be 
passionately committed to his own cosmology and must respect 
his private intuitions. (pp. 103-104) 
MacKinnon's (1967, 1972) research findings at the Institute for 
Personality Assessment and Research describe the creative scientists as 
introverted, nonconforming, autonomous, adaptive, striving and 
assertive, open-minded or flexible in working style, and intuitive. 
Stein, in 1971, reported significant findings on his sample of 
chemists. He found creative chemists more autonomous, more integrative, 
more oriented to achievement and acceptance of their own inner impulses, 
placed more emphasis on harmony and form and gave more evidence of 
psychological well-being. 
Chambers' (1972) study of highly creative scientists including 
chemists and psychologists reported them to have a greater preference 
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for complexity, to be more esthetically sensitive, more introverted and 
dominant and self-sufficient than controls and that these traits are 
necessary for high-level creative productivity. 
Holton (1978) found that scientists are characterized by a strong 
moral imperative and a sense of the social integrity but also have a 
strong need to retreat to the solitude of the laboratory (introverted 
but possessing social sensitivity and good will). 
Some accommodation in the terms used across studies renders a 
common core of agreement from study to study and a unified picture of 
the productive scientists emerges as described by Chambers (1972): 
The more creative persons usually turn out to be more 
self-confident, dominant, strong-willed, and introspective. 
They are "self-starters." They are independent non¬ 
conformists. relatively unconcerned with group approval of 
their actions and relatively uninterested in socialization. . 
. .They also appear to prefer complexity. . . . The need for 
quality or excellence is a vital ingredient in high-level 
creativity. (p. 1) 
The research which evolved on scientific creativity prior to the 
1950s began a century ago. with Galton's research on genius and 
hereditary gifts (1874). His research on outstanding scientists 
concluded that about half possess to an appreciable degree the following 
characteristics: energy, health, steady pursuit of purpose, business 
habits, independence of view and a strong innate taste for science. 
Galton's men of science also possessed individuality, reverence for the 
truth, free inquiry (not dogmatic authority), were self-assertive, 
productive, passionate, had a lust for knowledge, saw problems and 
discovered laws for their solution, and were non-conforming. 
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James McKeen Cattell (1903) used a combination of the 
questionnaire method and a criteria of eminence based on current 
reputation within the community of science in his historiometric study. 
Summary 
This replicative study of the 1972 Barron and Chambers study 
required three main aspects of literature review. The first aspect 
reviewed the theoretical models of Barron (1953) and Chambers (1969) to 
provide a framework which defines the nature of the creative act in the 
sciences. The second aspect examined those studies which investigated 
the creative scientist and the third aspect examined the personality 
measures which were employed in the assessment of the productively 
creative scientist. The traits which have been shown across studies to 
be common and necessary to creative scientific productivity were 
discovered. Further, measuring instruments which were relevant, 
significant, and valid across studies were found in the literature. 
The findings in the literature search in regard to behavioral 
traits present a unified personality profile of the creative research 
scientist, which is similar across studies and over time. The 
personality traits of introversion, self-sufficiency, dominance, ego 
strength, independence, superior general intelligence, and perseverance 
are necessary and essential for high-level scientific creativity and 
continue to be valid, stable, and constant over time. Therefore, in the 
literature, a predictable pattern of significant traits and 
characteristics of scientific creativity hold up longitudinally. In 
regard to measuring instruments, a high validity and reliability are 
found in the use of Personality Questionnaires, the Barron-Welsh Art 
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Scale,;the Gough Adjective Check List, and analyses of biographical and 
vocational data and self-reports. 
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chapter III 
DESIGN OF THE STUDY 
Theoretical Background 
The purpose of this investigation is to replicate a 1972 study done 
by Professors Frank Barron and Jack Chambers to see if their findings in 
regard to behavioral characteristics common to productively creative 
scientists hold true. From the literature review, past theory and 
research clearly reveal and predict that a common characteristic of 
creatively productive scientists has been a unified personality profile 
(psychograph) with particular traits or behaviors being present in a 
greater-than-average degree than in the normal population (Chambers, 
1972): 
The more creative persons, when compared with their less 
creative peers, usually turn out to be more self-confident, 
dominant, strong-willed, and introspective. They are "self¬ 
starters." They are independent non-conformists, relatively 
unconcerned with group approval of their actions, and 
relatively uninterested in socialization, . . . Rather, it 
appears that the creative persons have chosen not to conform 
to a given mold, but rather to express their sensitivities and 
other characteristics through their creative abilities. . . . 
They also appear to prefer complexity. . . . Finally, as Maddi 
(1965) has pointed out, the need for quality, or excellence is 
a vital ingredient in high-level creativity. (p. 1). 
The consistencies across studies and the combinations of the 
research efforts of Roe, Taylor, Knapp, Cattell, MacCurdy, McClelland, 
Eiduson, Chambers, and Gough present a unified picture of the creatively 
productive scientist described below (Barron, 1969): 
1. High ego strength and emotional stability; 
2. A strong need for independence and autonomy; self-sufficiency; 
self-direction; 
3. A high degree of control of impulse; 
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4. Superior general intelligence; 
5. A liking for abstract thinking and drive towards 
comprehensiveness and elegance in explanation; 
6. High personal dominance and forcefulness of opinion, but a 
dislike of personally toned controversy; 
7. Rejection of conformity pressures in thinking (although not 
necessarily in social behavior); 
8. A somewhat distant or detached attitude in interpersonal 
relations, though not without sensitivity or insight; a 
preference for dealing with things or abstractions rather than 
with people; 
9. A special interest in the kind of "wagering" which involves 
pitting oneself against the unknown, so long as one's own 
effort can be the deciding factor; 
10. A liking for order, method, exactness, together with an 
excited interest in the challenge presented by contradictions, 
exceptions, and apparent disorder (p. 1). 
Since past theory and research predict that productively creative 
scientists will score higher on these selected traits than the general 
population, the two hypotheses from the Barron and Chambers 1972 study 
that are congruent with past research and relevant to this replicative 
investigation will be explored. They are as follows; 
Hypothesis 7: A strong ego, a preference for complexity, 
esthetic sensitivity, and flexibility in thinking are all 
essential personality traits for creative work regardless of 
level, field, or type. 
Hypothesis 8: Six other personality traits are essential for 
high-level creative productivity; initiative, dominance, 
introversion, independence, perseverance, and a striving for 
excellence. 
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scientists study are The two hypotheses tested in this NAS-NAE 
given as follows: 
Hypothesis A: There will be no significant differences between the 
mean scores of the general population sample and the mean scores of the 
NAS-NAE scientists sample for Personality Factors A (Extroversion), C 
(Ego Strength), E (Dominance), G (Perseverance), and (Self 
Sufficiency), 
Hypothesis B: There will be no significant differences between the 
mean scores of the Barron and Chambers Creative Facilitating Scientists 
sample and the mean scores of the NAS-NAE scientists sample for 
Personality Factors A (Extroversion), E (Perseverance), and G (Self 
Sufficiency). 
The items contained in Forms A and B of the 16 Personality-Factor 
Questionnaire (Cattell & Stice, 1957) of the following factors were 
tested in the Barron and Chambers 1972 study and were also tested in 
this replicative study. They are listed below: 
Factor A (Introversion): Item numbers 1, 8, 9, 16, 17, 24, 31, 38, 
44, 51. 57, 64, 65, 72, 73. 80, 87, 94, 
100, 107 
Factor E (Dominance): Item i numbers 4. 5. 12. : 13, : 19, 20, : 27, 34 
41. 46, 47, 53. 54, 60, 61, 68, 69, 75, 
76, 83, 90, 97, 102, 102, 109, 110 
Factor G (Perseverance): Item numbers ! 6, 14, 21. 28, 35. 42, 48, 
49, 55, 56, 62, 70, 77. 84, 91. 98, 104, 
105, 111, 112 
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Factor Qj (Independence): Item numbers 7, 15, 22, 23, 29, 30, 36, 
37, 43, 50, 63, 71, 78, 79, 85, 86, 92, 
93, 99, 106 
Factor C (Ego-Strength): Item numbers 2, 3, 10, 11, 18, 25, 26, 32, 
33, 39, 40, 45, 52, 58, 59, 66, 67, 74, 
81, 82, 88, 89, 95, 96, 101, 108 
Thus, it was predicted that the scientists in this replicative 
investigation would not score significantly higher than the general 
population on the five personality factors of introversion, ego- 
strength, dominance, perseverance, and independence/self-sufficiency. 
The assumption is that, although personality factors are an 
important correlate of creative functioning, there are also complex 
interactions among such factors as personality structure and 
environments. However, the thrust of this investigation was to identify 
and understand behavioral characteristics common to productively 
creative scientists and was delimited in that regard. 
A second problem of the study which is related to the exploration 
of personality traits of productively creative scientists was to 
determine if the instrximent used could be utilized to effectively 
identify and predict creative scientific talent. 
Measuring Instrument 
In selecting the personality measure for this replicative study, 
the instrument which had been found relevant in past research and also 
used in the Barron and Chambers 1972 study aimed at differentiating 
personality characteristics of productively creative scientists was 
selected. The 16 Personality Factor Questionnaire was developed and 
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studied extensively in recent years through factor-analytic techniques 
(Cattell, 1955, 1957). Cattell studied 140 eminent contemporary 
scientific researchers and his uncle, James McKeen Cattell, conducted 
research on American scientists (1923). Analysis of personality through 
factor-analytic techniques is well established in the research 
literature (MacKinnon, Jackson, Barron, Crutchfield, Cattell, Taylor, 
Maddi, Torrance, Getzels, Chambers). Further, the results of findings 
from other studies of the personality profile of productively creative 
scientists using other measures compare favorably to the factor-analytic 
techniques. Factor-based tests of personality compare favorably in 
regard to consistency of results with clinical interviews and projective 
techniques (Roe, 1946, 1953), biographical inventories and historical 
biographies (Galton, 1874; Barron & Taylor, 1963; Cattell & Drevdahl, 
1955; and MacKinnon, 1960, 1961a, 1961b). Thus, the selection of this 
personality measure appears to be relevant and significant in light of 
past research and findings. 
The Design and Description of the Standardization Sample 
The norms for the 16 Personality Factor Questionnaire, Forms A and 
B, Tabular Supplement No. 1 give the design and description of the 
Standardization Sample. Several important criteria were employed in 
selecting data for the inclusion in the final general population sample. 
An attempt was made to obtain a stratified representation of various 
educational levels, geographical locations, ages, and occupations as 
( 
they occur in the U.S.A. In regard to geographical stratification, the 
final norms sample (regional proportions) data matched as closely as 
possible the U.S. census figures. The regional proportions in the final 
norms sample are congruent with those reported by the U. S. Census 
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Bureau. The design employed 10 levels of community size, 10 levels of 
socio-economic status, and geographical location and race. An attempt 
was made to sample broadly across the age range. The standardization 
rests upon more than 15,000 individual cases. 
Reliability 
The 16 Personality Factor Questionnaire Tabular Supplement No. 1 
gives the short-interval reliability for Form (A + B) as .80 (p. 10). 
The average long-interval reliability is given as .78. Maximum 
precision was obtained in the NAS-NAE study by testing the personality 
factors A, C, E, G, and Qg question items from the two forms - A and B. 
Validity 
Construct Validity. Construct validity is usually described as the 
extent to which the test scores correctly measure the underlying traits 
they were developed to measure. 
Cattell's review of study of multiple of exacting empirical 
examinations of the 16 Personality Factor Questionnaire shows that the 
basic factorial structure of the test is correct. These factors 
represented primary dimensions of the universe of words available in the 
English language to describe personality. 
Factor Theoretic or Direct Concept Validities of the 16 PF Scales. 
The validity of the primary scales given in Table 2.6 of the handbook of 
the 16 PF Questionnaire are as follows: From Form A and B; Factor A 
.86, Factor C - .77, Factor E - .71, Factor G - 77, and Factor Q2 - .80. 
These are the correlations of the scale scores with the pure factors 
they were designed to measure. They also index how well the observed 
scales correlate with the theoretical construct. 
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Sten Scores. Sten scores 
are standard scores and are also given In 
the handbook of the 16 PF Questionnaire. Generally, sten scores of 4 
through 7 are considered average since they fall within one standard 
deviation of the population mean. Sten scores of 1, 2, or 3 are 
considered to be low and 8, 9, and 10 are considered to be high. Scores 
of 1, 2, 3, and 8, 9, and 10 are generally considered to be more extreme 
and of importance for personality profile interpretation. See Table 2, 
page X, for the personality factor descriptions for the sten score 
values. 
As was stated previously, Factors A (Introversion), C (Ego- 
Strength), E (Dominance), G (Perseverance), and Qj (Independence) were 
measured in order to replicate the personality measures tested in the 
1972 Barron and Chambers study. 
Population 
Since the study was a replication of the 1972 Barron and Chambers 
study, a population of highly creative scientists was identified in 
order to match the population of the previous study. The research 
strategy and selection procedures were as follows. First, creative 
production in the sciences was defined according to the theoretical 
model of the Barron and Chambers study. Creativity in the sciences was 
defined on the basis of the extent to which it "restructured the 
universe of understanding in the given area. The more it restructured 
the universe of understanding, the higher the rating. . ." (Barron & 
Chambers, 1972). Further, the definition given by Barron (1969) for 
creativity was also a criteria of creative production: "Creative power 
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of an outstanding order marked by acts which claim notable degree or 
originality" (p. 69). 
In accordance with these two definitions, a population of 
creatively productive scientists was identified based on the following 
criteria in order to satisfy this definitions. 
Criteria for Selection - The Productively Creative Scientist 
a. scientists who had initiated or developed new products, ideas, 
or who had made significant contributions in research or 
teaching 
b. scientists who had received the Ph.D. in a scientific 
discipline and who had given evidence of distinguished 
scholarly accomplishments. 
c. scientists who, through publications or unpublished papers, 
had given evidence that they have contributed to their 
profession through highly creative research or teaching. Only 
those whose work was considered highly creative and top 
quality in that it significantly restructured the universe of 
understanding in the given area were considered. 
d. scientists who had received honorary degrees, prizes, awards, 
or have distinguished themselves in the scientific community 
through concurrent and continuing contributions to science and 
engineering. 
e. scientists who had made contributions as advisors and in 
service to the federal government on scientific and technical 
questions of national import. 
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f. scientists who through peer review in a community of 
scientists through voting/nomination procedures were 
considered to be eminent and distinguished. 
These criteria can be found in past research on the productively 
creative scientists -- those persons highly effective and functioning in 
their life's work. Barron used criteria of the life's work in person's 
chosen field (1952. 1953. 1963). Cattell used current reputation within 
the community of scientists and the system of evaluation by peers (1955. 
1^^^) • Havelock. Ellis, and Goertzel used eminence as a specific 
criterion (1904 and 1962. respectively). James McKeen Cattell used a 
combination of questionnaire method and current reputation within the 
community of science (a system of evaluation based on voting by one's 
peers) (1923). Ann Roe (1946. 1953. 1972) used eminence in the sciences 
as a criterion, as did Galton (1874). E. Paul Torrance concluded from a 
study of the selection of creative students at the college level that 
any college seeking to recruit creative students should consider data 
from a test of creative ability, a biographical inventory, and a 
personality test (1987). R. H. Knapp conducted studies on the 
characteristics of scientists in Thorndike's ratings of eminent men 
(1956). Terman collected longitudinal data on characteristics of the 
scientists from as early as age 10 to different periods in the 
scientists' lives. 
In the final selection of a population of creatively productive 
scientists, only those who met the criteria for selection were 
identified. The population in the scientific community identified as 
productively creative scientists were those scientists who are currently 
members of both the National Academy of Sciences and the National 
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Academy of Engineering. This Is an eminent group of 100 subjects who 
met the criteria and were similar to Barron and Chambers' highly 
creative scientist group. 
Collection of the Data and Procedurp*^ 
Once the population was identified and selected, members' addresses 
were obtained wherever possible. Data gathering was accomplished 
through the use of the 16 Personality-Factor Questionnaire (Cattell & 
Stice, 1957), using the Factors of A (Introversion) C (Ego-Strength), E 
(Dominance), G (Perseverance), and Qj (Independence/Self-Sufficiency) to 
measure behavioral traits. The questionnaire was sent to the 100 
subjects along with a personal letter explaining the study and 
requesting their participation and cooperation. Anonymity of response 
was assured. The participants were requested to return the 
questionnaire in the self-addressed, stamped envelope enclosed with the 
questionnaire. The results would be sent to participants upon their 
request. A follow-up letter was used, spaced several weeks apart, 
requesting response to the letter and the return of the questionnaire. 
Fifty participants responded. However, the number of questionnaires 
which were scorable was 43. 
Analysis of the Data - Replicative Study 
After the return of the 16-Personality Factor Questionnaire, the 
following analysis was undertaken. This study is a replication of the 
Barron and Chambers 1972 study. 
Comparisons 
The populations of the two studies were matched on the criteria for 
selection and the measuring instrument for both populations is 
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identical. Comparisons of the Factors A (Introversion). C (Ego 
Strength), E (Dominance), G (Perseverance), and Qj (Independence/Self- 
Sufficiency) were made between the groups of the Barron and Chambers 
study and the population of this investigation. Comparisons were made 
to show whether the traits hypothesized to be necessary to productively 
creative scientists were present for this investigation's population, to 
what degree, and how this compared with the Barron and Chambers 1972 
study. This investigation examined similarities and discriminating 
on Factors A, C, E, G, and Qj from the 16-Personality Factor 
Scales in the personality profiles of scientists. This analysis 
determined that the findings of the Barron and Chambers 1972 study hold 
true over time, and that the measuring instrument can be utilized to 
effectively identify and predict creative scientific talent. Further, 
the results have implications for training programs for the cultivation 
of traits which enhance creative behaviors. 
In summary, the comparisons were both of a descriptive and a 
statistical nature. The scores from the 16-Personality Factor 
Questionnaire were used to measure the traits of the group and to make 
comparisons with the Barron and Chambers groups. The two hypotheses of 
this replicative investigation were tested. It was determined if the 
traits hypothesized for high-level creative work in the scientific 
disciplines are present in the NAS-NAE scientists. These analyses 
characterized the personality traits of the effectively functioning 
creative scientist in real life and the relationship of these 
personality traits to the functioning in the life's work was examined. 
The final analysis determined that the NAS-NAE scientists have the 
personality structure and behaviors that have been present in the past 
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research on similar populations and that were present in the Barron and 
Chambers 1972 study. 
Methods nf Analysis 
Means and standard deviations were computed for the NAS-NAE 
scientists for Factors A (Extroversion), C (Ego Strength), E 
(Dominance), G (Perseverance), and Qj (Self Sufficiency). Norms were 
used from the 16 Personality Factor Questionnaire Scales. 
All statistical analyses were performed at the University of 
Massachusetts at Amherst, Computer and Statistical Consulting Services 
under the direction of Dr. Hariharan Swaminathan, School of Education, 
Research and Evaluation Methods Program. Programs in the Statistical 
Package for the Social Sciences (SPSS) were used for tabulations and 
analyses. 
Measuring Traits for Highly Creative Work 
Why Does Creative Behavior Occur? Theoretical Orientation. 
Personality Traits. Hypothesis 7 from Chambers' (1969) theory: A 
strong ego, a preference for complexity, esthetic sensitivity and 
flexibility in thinking are all essential personality traits for 
creative work regardless of level, field, or type. These personality 
traits are needed at a higher level than the general population in order 
to produce creative work. 
Hypothesis 8 from Chambers' (1969) theory: Six other personality 
traits are essential for high-level, creative productivity, initiative, 
dominance, introversion, independence, perseverance, and a striving for 
excellence. The higher the level, the greater the degree of the trait 
needed regardless of field. 
48 
MS-ME Scientists - Hypotheses A p 
First, two hypotheses were formulated for the NAS-NAE study In 
relationship to Barron and Chambers' hypothesis 7 and 8, which state 
that a strong ego, perseverance, dominance, introversion, and self- 
sufficiency are personality characteristics common to creative 
scientists, and are essential for high-level creative work/productivity. 
Due to the delimitations of the study, no measures of preference for 
complexity, esthetic sensitivity, or flexibility in thinking were 
attempted. 
Analysis—I—^—Hypothesis A. The first analysis tested Hypothesis A 
(in relationship to the theoretical hypotheses 7 and 8, Barron and 
Chambers [1969]): There will be no significant differences between the 
mean scores of the general population sample and the mean scores of the 
NAS-NAE scientists sample for Personality Factors A (Extroversion) , C 
(Ego Strength), E (Dominance), G (Perseverance), and Q2 (Self 
Sufficiency) . The scores from the 16 Personality Factor Questionnaire 
general population nonns were used to measure Factors A, C, E, G, and 
Q2. 
To first consider the necessity of these traits for creative 
behavior, comparisons were made between the NAS-NAE scientists sample 
mean scores and the general population sample mean scores to determine 
any extremes, similarities, or differences between the samples. Means 
were compared between the groups. Tests of significance at the .05 
level used throughout were t-tests. 
Analysis IT - Hypothesis B. The second analysis tested Hypothesis 
B (in relationship to the theoretical hypothesis 8, Barron and Chambers 
[1969]): There will be no significant differences between the mean 
49 
scores of the Barron and Chambers Creative Facilitating Scientists 
sample and the mean scores of the NAS-NAE scientists sample for 
Personality Factors A (Extroversion), E (Perseverance), and G (Self- 
Sufficiency) . The scores from the 16 Personality Factor Questionnaire 
general population norms were used to measure Factors A, E, and G. 
Means were compared between the samples. Means and standard deviations 
were not available from the Barron and Chambers (1969) study, so, 
unfortunately, statistical comparisons could not be made for Factors E 
(Ego Strength) and Qj (Self Sufficiency). Tests of significance used 
were t-tests. Due to the thrust of this investigation, no measures were 
available for the- "striving for excellence" factor. The Barron and 
Chambers profile of creative scientists and the NAS-NAE profile were 
examined for any significant similarities or differences, such as 
changes over time and constancy of traits. This study's NAS-NAE 
scientists and the highest rated creative facilitating scientists group 
from the Barron and Chambers study were compared to discover behavioral 
traits in common and biographical characteristics such as level of 
education, area of specialization, research and honors and awards. 
Final Analysis - Hypotheses A and B 
The final analysis rendered comparisons between the Barron and 
Chambers study and this replicative study in order to determine: (1) 
the personality traits necessary for highly productive creative work in 
scientific fields, (2) the kinds of personalities that have contributed 
to and facilitated the development of creatively productive research 
which has advanced scientific knowledge, and (3) the unified personality 
profile or psychograph (Cattell, 1955) of a creatively productive 
scientist. Moreover, personality traits which hold up across studies 
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and are longitudinally predictive of scientific performance were 
discovered. These traits were shown to be an essential part of 
scientific creativity and continue to be stable, valid, and constant 
over time. Therefore, there is a consistency and predictable pattern 
with which significant traits or characteristics of creativity hold up 
across studies, rendering a unified psychograph of personality/ 
behavioral traits of eminent scientists. These are discussed further in 
Chapters IV and V. 
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CHAPTER IV 
PRESENTATION AND DISCUSSION OF THE RESULTS 
Ib^or^tical Orientations 
Two hypotheses from the Barron and Chambers study which identified 
behavioral characteristics common to creative scientists provided the 
theoretical orientation for this NAS-NAE study. They are as follows: 
Hypothesis 7 (from the Barron & Chambers [1969] theory): 
A strong ego, a preference for complexity, esthetic 
sensitivity and flexibility in thinking are all essential 
personality traits for creative work regardless of level, 
field, or type. 
These personality traits are needed at a higher level than the 
general population in order to produce creative work. 
Hypothesis 8 (from the Barron & Chambers [1969] theory): 
Six other personality traits are essential for high-level 
creative productivity: initiative, dominance, introversion, 
independence, perseverance, and a striving for excellence. 
Hypotheses A and B - NAS-NAE Scientists Study 
The two hypotheses tested (in relationship to the theoretical 
hypotheses 7 and 8 given above) in the NAS-NAE study are as follows: 
Hypothesis A: There will be no significant differences between the mean 
scores of the general population sample and the mean scores of the NAS- 
NAE scientists sample for Personality Factors A (Extroversion), C (Ego 
Strength), E (Dominance), G (Perseverance), and (Self Sufficiency). 
Hypothesis B: There will be no significant differences between the mean 
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scores of Che Barron and Chambers Creative FacllUatlng Scientists 
sample and mean scores of the NAS-NAE scientists sample for Personality 
Factors A (Extroversion) , E (Perseverance) . and C (Self Sufficiency). 
Due to the delimitations of the study, a preference for complexity, 
sensitivity, flexibility In thinking, and striving for excellence were 
not considered. 
Nature of the Findings 
Hypothesis A: There will be no significant differences between the 
mean scores of the general population sample and the mean scores of the 
NAS-NAE scientists sample for Personality Factors A (Extroversion), C 
(Ego Strength), E (Dominance), G (Perseverance), and Qj (Self 
Sufficiency). 
Hypothesis A was tested in order to help determine the necessary 
traits for creative work in the scientific field and to determine if 
these personality traits are needed at a higher level than the general 
population in order to produce creative work. 
Analysis I - Testing Hypothesis A. Means and standard deyiations 
were computed for the NAS-NAE scientists for Personality Factors A 
(Extroversion) , C (Ego Strength), E (Dominance), G (Perseverance), and 
Q2(Self Sufficiency) from the 16 Personality Factor Questionnaire 
Scales. Tests of significance used throughout were t-tests. To 
consider the necessity of these traits for creative behavior, 
comparisons were made between the NAS-NAE scientists sample mean scores 
and the general population sample mean scores to determine any 
statistically significant differences for Personality Factors A, C, E, 
G, and Q2. 
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There was a Finding for Hypothesis A - Personalirv 
statistically significant difference between the mean scores of the 
general population sample and the mean scores of the NAS-NAE scientists 
sample for Personality Factors A (Extroversion). E (Dominance). G 
(Perseverance). and Qj (Self Sufficiency). For Factor C (Ego Strength). 
there was no statistically significant difference between the general 
population mean scores and the mean scores of the NAS-NAE scientists 
sample mean scores. Thus, the null hypothesis A is rejected for Factors 
A. E. G. and Qj and accepted for Factor C. 
Personality Profile - The Creatively Productive Personality 
Traits necessary and/or associated with high level creative work in 
scientific fields supported by data from the NAS-NAE study are as 
follows: 
Factor A (Extroversion): A statistically significant high level of 
introversion (low scores on extroversion) is necessary for and 
associated with creative work. 
Factor C (Ego Strength): An above average level of Ego Strength -- 
but not found to be statistically significantly higher than the general 
population sample -- is necessary for and associated with creative work. 
Factor E (Dominance): A statistically significant high level of 
dominance is associated with and necessary for creative work. 
Factor G (Perseverance): A statistically significantly below 
average level of Perseverance is associated with and necessary for 
creative work. 
Factor Qji A statistically significantly high level of initiative 
is necessary for and associated with creative work. 
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The results of the analyses for the NAS-NAE scientists sample for 
Personality Factors, A, C, E, G, and Qj are given in Table 4. Items 
constituting the factors concerned are given in Tables X and X. 
Discussion of the Findings - Hynothesis a 
The NAS-NAE Scientists Sample - Personality Traits. The results of 
the data indicate that a high level of introversion (low scores on 
extroversion), dominance, and self sufficiency are associated with and 
necessary for high level creativity in scientific fields. The NAS-NAE 
scientists were shown to be statistically significantly more introverted 
(Factor A), dominant (Factor E), and self-sufficient (Factor Qj) than 
the general population sample. However, the data indicated a below 
average level of perseverance (Factor G) in relation to social norms. 
This leaves open the question as to whether Perseverance, when defined 
as a construct which indicates intellectual perseverance until solutions 
are found to problems, is necessary and associated with scientific 
creativity. Further discussion can be found in Chapter V. In regard to 
ego strength (Factor C), a high average level of ego strength is found 
to be necessary for and associated with high level creativity in 
scientific work. 
Therefore, we can be 95% confident that the traits of dominance, 
self sufficiency, introversion, and ego strength are essential for and 
associated with scientific creativity. Further, these traits, with the 
exception of ego strength and perseverance, are needed at a higher level 
than the general population in order to produce creative work. 
In regard to perseverance, a significantly lower level than the 
general population sample is necessary for and associated with high 
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level creativity In scientific work. These primary source traits are 
given in Table 2 (see page 14). 
Hypothesis B - NAS-NAE Scientists SM,Hy 
Hypothesis B tested (in relationship to the theoretical hypotheses 
7 and 8, Barron & Chambers [1969]) in the NAS-NAE study is as follows: 
Hypothesis B: There will be no significant differences between the 
mean scores of the Barron and Chambers Creative Facilitating Scientists 
sample and the mean scores of the NAS-NAE scientists sample for 
Personality Factors A (Extroversion), E (Dominance), and G 
(Perseverance). 
No means were available from the Barron and Chambers study (1972) 
to make comparisons for Factors C and Qj. 
Hypothesis B was tested in order to help determine the necessary 
traits for creative work in the scientific field and to determine if 
these personality traits are needed at a higher level than the general 
population in order to produce creative work. 
Analysis II - Testing Hypothesis B. To consider the necessity of 
Personality traits of A (Extroversion), E (Perseverance), and G (Self 
Sufficiency) for creative behavior, comparisons were made between the 
NAS-NAE scientists sample mean scores and the Barron and Chambers 
facilitating scientists sample mean scores to determine any statis¬ 
tically significant differences for Personality Factors A, E, and G. 
Finding for Hypothesis B - Personality Traits. There were no 
significant differences between the mean scores of the Barron and 
Chambers Creative Facilitating Scientists sample and the mean scores of 
the NAS-NAE scientists sample for Personality Factors A (Extroversion), 
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E (Perseverance), and G (Self Sufficiency). The null Hypothesis B was 
accepted for Factors A, E, and G. 
Iraj.t:-F^c(:ori.^l gPffiPftlTisong; The Creatively Productive Personality 
PyofUe of g^rrPh And Chambers Study and the NAS-NAE Study. 
Personality traits necessary and/or associated with high level creative 
work in scientific fields supported by the data analyses from the Barron 
and Chambers study and the NAS-NAE study are as follows: 
Factor A (Extroversion'): A statistically significant high level of 
introversion (low scores on extroversion) is necessary for and 
associated with creative work. 
Factor E (Dominance): A statistically significant high level of 
dominance is associated with and necessary for creative work. 
Factor G (Perseverance): A statistically significant below average 
level of perseverance is associated with and necessary for creative 
work. 
The results of the analyses for the comparisons of the Barron and 
Chambers Creative Facilitating Scientists Sample and the NAS-NAE 
scientists sample are given in Table 5. Items constituting the factors 
concerned are given in Tables 1 and 2. 
Discussion of the Findings - Hypothesis B 
In comparing the Facilitating Creative Scientists of the Barron and 
Chambers study to the NAS-NAE scientists for Factors A (Extroversion), E 
(Dominance), and G (Perseverance), the results are summarized as 
follows: 
Trait Factorial Comparisons for Personality Factors A. E. and G. 
1. The strongest support provided by the Barron and Chambers 
study and this replicative NAS-NAE scientists study is in 
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relation to results of the data for Hypothesis B. The NAS-NAE 
scientists and the Barron and Chambers scientists were shown 
to be statistically significantly more introverted and 
dominant than the general population sample for the 16 
Personality Factor Questionnaire. Further, we can be 95% 
confident that these traits are essential for and associated 
with scientific creativity and are needed at a higher level 
than the general population in order to produce creative work. 
2. For Factor G (Perseverance), the Barron and Chambers data 
indicated a low level of perseverance to be associated with a 
high level of creativity. 
The NAS-NAE scientists and the Barron and Chambers 
Creative Facilitating Scientists were shown to be 
statistically significantly less persevering than the general 
population sample for the 16 Personality Factor Questionnaire. 
Further, we can be 95% confident that this trait is necessary 
for and associated with scientific creativity and is needed at 
a lower level than average for the general population in order 
to produce creative work. The test construct defines 
perseverance as differences in the following of or adherence 
to social norms or social mores, rather than as persistence in 
attacking intellectual problems until solutions are found. 
Thus, the question of whether perseverance in attacking 
intellectual problems until solutions are found as a necessary 
personality trait for high-level creativity is left open. 
3. No support was provided for the hypothesis that a strong ego 
is essential for high-level creative work by the data from the 
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Barron and Chambers study. However, the results of this study 
are contradictory to the Barron and Chambers finding. In 
contrast, for the NAS-NAE Scientists, we can be 95% confident 
that an above average level of Ego Strength - but not 
statistically significantly higher than the general population 
sample - was found to be necessary for and associated with 
creative work. 
In summary, the results of the analyses indicate that the NAS-NAE 
scientists sample and the Barron and Chambers Creative Facilitating 
Scientists sample are significantly more introverted and dominant than 
the general population, and less persevering. Thus, the traits 
necessary for and associated with high-level creativity are a 
significantly high level of introversion and dominance and a low level 
of perseverance. These traits are necessary in order to produce 
creative work. Further, it was found in the NAS-NAE study that an above 
average level of Ego Strength (Factor C) was necessary for and 
associated with creative work. This is in contradiction to the Barron 
and Chambers finding in the opposite direction. 
General Findings 
In general, the NAS-NAE scientists of this replicative study most 
closely resemble the personality profile of eminent research scientists 
on Factors A, E, G, G, and Qj (see Table 3, p. 15). Further, the NAS- 
NAE scientists fit the unified picture described by Barron (1969) as 
having high ego strength, high personal dominance and forcefulness of 
opinion, rejection of conformity pressures in thinking (although not 
necessarily in social behavior), a strong need for independence and 
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autonomy, and a somewhat detached attitude in interpersonal relations 
(though not without sensitivity or insight [introversion]). 
In comparing the NAS-NAE scientists of this replicative study to 
the Barron and Chambers highly creative scientists, they are most 
similar on the behavioral traits of introversion, perseverance, and 
dominance, and least alike in ego strength (with the Barron and Chambers 
group being low in Factor C) . In summary, the NAS-NAE scientists group 
of this replicative study exhibit a psychograph or personality profile 
most like eminent research scientists. 
The personality characteristics of creatively productive scientists 
appear not to have changed over time in nature or degree and there is a 
consistency or predictable pattern with which significant traits hold up 
across studies and are longitudinally predictive of scientific 
performance. 
Measurement Instrument 
From the results of the data of this replicative study, the 16 
Personality-Factor Questionnaire (Cattell & Stice, 1957) predicted the 
behavioral characteristics common to creatively productive scientists 
and was a valid measure of success in a particular field -- productive 
scientific creativity. The 16 Personality-Factor Questionnaire was a 
valid and reliable instrument for use in this replicative study for 
testing Hypotheses A and B of the NAS-NAE study. 
This replicative study of the Barron and Chambers nationwide study 
was an attempt to understand creativity, the creative personality, and 
the productively creative scientist. It was also an attempt to 
understand and utilize personality measures which are valid and 
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effective for Identifying, significantly predicting, and selecting 
creative scientific talent. The purpose of the study was to replicate a 
1972 study by Frank Barron and Jack Chambers, which identified 
behavioral characteristics common to creative scientists. This 
replicative study also tested the validity of the Instrumentation used 
in 1972 as a predictor of success in a particular field. 
The replication of the Barron and Chambers study was conducted with 
a population of prominent scientists who are members of both the 
National Academy of Sciences and the National Academy of Engineering 
(NAS-NAE). The 16 Personality-Factor Questionnaire (Cattell & Stice, 
1957) was used to gather the data. A personal letter (see Appendix A) 
was sent along with the questionnaire explaining the purpose, 
procedures, the protection of privacy and confidentiality of anonymity 
of response. A total of 43 of the highly creative scientists then 
completed Factors A, C, E, G, and Q2 of the 16 Personality-Factor 
Questionnaire. In addition to the questionnaire, biographical data such 
as age, degrees, honors, and awards was collected and analyzed. 
Further, a population of creatively productive scientists was identified 
based on the following criteria for the selection of a sample: 
Criteria for Selection - The Productively Creative Scientist 
a. Scientists who had initiated or developed new products or 
ideas, or who had made significant contributions in research 
or teaching. 
b. Scientists who had received the Ph.D. in a scientific 
discipline and who had given evidence of distinguished 
scholarly accomplishments. 
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C. Scientists who, through publication or unpublished papers, had 
given evidence that they have contributed to their profession 
through highly creative research or teaching. Only those 
whose work was considered highly creative and top quality in 
that it significantly restructured the universe of understand 
in the given area were considered, 
d. Scientists who had received honorary degrees, prizes, awards, 
or have distinguished themselves in the scientific community 
through concurrent and continuing contributions to science and 
engineering. 
e. Scientists who had made contributions as advisors and in 
service to the federal government on scientific and technical 
questions of national import. 
f. Scientists who, through peer review in a community of 
scientists or through voting/nomination procedures, were 
considered to be eminent and distinguished. 
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CHAPTER V 
CONCLUSIONS AND RECOMMENDATIONS 
This investigation was an attempt to understand creativity, the 
creative personality, and the productively creative scientist. It was 
also an attempt to understand and utilize personality measures which are 
valid and effective for Identifying, significantly predicting, and 
selecting creative scientific talent. 
The purpose of the study was to replicate a 1972 study by Barron 
and Chambers (1969), which identified behavioral characteristics connnon 
to creative scientists. 
The theoretical orientation for this study was provided by the 
theory of creativity postulated by Barron and Chambers (1969) and a 
of the research literature which revealed a profile (psychograph) 
of the eminent research scientists in studies of scientific creativity. 
The 16 Personality Factor Questionnaire was used to measure the 
traits A (Extroversion), E (Dominance), C (Ego Strength), G 
(Perseverance), and Qj (Self Sufficiency), which were discovered in past 
research studies and in the literature as significant personality traits 
of scientific creativity. A sample of highly select, eminent scientists 
was chosen to be participants in the study. This sample of scientists 
is unique in regard to its members being both members of the National 
Academy of Sciences and the National Academy of Engineering and in 
regard to the criteria used for selection (see pages 17 and 18). 
The current significant behavioral and personality characteristics 
of the scientist were heretofore unknown and neglected. Research 
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studies subsequent to the Barren and Chambers 1972 study appeared to be 
Iscklng In the literature. Therefore, the results of this study can 
shed some light on the significant personality characteristics most 
amenable to creative productivity In real life and characteristics 
associated with and necessary for scientific creativity. Further, the 
validity of the 16 Personality Factor Questionnaire as a measurement 
instrument for scientific creativity was explored and confirmed. 
The substance of this study stemmed from the nation's need for a 
population which Is more creatively productive to meet pressing national 
exigencies. Thus, this study continues and advances the work with this 
extremely important and neglected facet of human intelligence. 
The findings of the study were presented in Chapter IV in regard to 
the testing of Hypotheses A and B and the general findings. The 
significant personality factors predictive of and found in the NAS-NAE 
scientists study rendered a profile of the creatively productive 
scientist. 
Personality Factors of the Productively Creative Scientists 
The following statements are given in answer to the questions posed 
on page 2 of this study as follows: 
Conclusion #1 
There are personality factors that are conunon and essential to the 
productively creative scientist. 
Conclusion #2 
There is a current unified profile discovered by this study which 
is similar to past profiles of the creative scientist. 
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^>clentl5fVs Sample 
In general, the NAS-NAE scientists of this replicative study most 
closely resemble the personality profile of eminent research scientists 
on Factors A. E. G. C, and (see Table 3, p. 15. psychograph). The 
NAS-NAE scientists are statistically significantly more dominant (Factor 
E), Self-Sufficient (Factor Qj), more introverted (Factor A), have high 
average Ego Strength (Factor C), and are significantly less persevering 
(Factor G - Adherence to Social Norms), than the general population (see 
Table 4, Chapter IV). Further, the highly creative scientists fit the 
unified picture described by Barron (1969) as having high ego strength, 
high personal dominance and forcefulness of opinion, rejection of 
conformity pressures in thinking, having a strong need for independence 
and autonomy, and having a somewhat detached attitude in interpersonal 
relations (though not without sensitivity or insight [introversion]). 
This study was unique in regard to the type of pool of scientists 
P^^^bicipating in that they were members of both the National Academy of 
Science and the National Academy of Engineering. All had the Ph.D. in 
the scientific areas of physics, mathematics, engineering, chemistry, or 
other related sciences. Awards and honors totaled more than 400 for the 
sample (see p. 15 for criteria for selection). 
Conclusion #3: Changes in Time, in Nature or Degree, and Consistency 
Across Studies Longitudinally - Personalitv/Behaviors Factors 
1. The personality traits of the creative scientists shown to be 
an essential part of scientific creativity continue to be 
stable, valid, and constant over a time frame of approximately 
50 years (Roe, 1946; Barron, 1952; J. M. Cattell, 1923; R. 
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Cattell, 1955, 1967; Cattell & Drevdahl, 1955, 1967; Gough, 
1961; Ellison, James, & Taylor, 1968; Chambers, 1969; 
MacKinnon, 1960). 
2. It appears from the data analyses that the personality 
characteristics of creatively productive scientists exhibit 
little change over time in either nature or degree. 
3. There is a consistency or a predictable pattern with which 
significant traits or characteristics of creativity hold up 
across studies and are longitudinally predictive of scientific 
performance. These personality patterns are conducive to 
creative performance in real life and are associated with 
creative functioning in the scientific disciplines. It was 
found that they are essential and necessary traits for highly 
productive creative work in scientific fields. Further, these 
personalities have contributed to and have facilitated the 
development of creatively productive research which has 
advanced scientific knowledge. Finally, a unified personality 
profile or psychograph was found for persons of creative 
scientific talent measured through personality traits and 
behaviors in real life. Traits were found that were essential 
and necessary to creative scientific productivity measurement. 
Conclusion #4: Personality Measures of Scientific Creativity - Validity. 
Reliability 
The replication of the Barron and Chambers study included the use 
of the same personality measurement and ascertained the following from 
the data analysis: 
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a. 
The instrument is a valid predictable measure of success in a 
particular field - productive scientific creativity, 
b. The instrument is a valid predictable measure of behavioral 
characteristics common to creatively productive scientists. 
Therefore it was determined that the 16 Personality Factor Questionnaire 
is a valid instrument for the measurement of scientific populations 
using a trait-factorial method of investigation. The 16 Personality 
Factor Questionnaire used in this replicative study compares favorably 
in regard to consistency of results with clinical interviews, projective 
techniques, biographical inventories, and historical biographies, in 
light of past research and findings. 
Considerations and Implications 
Torrance has stated that we are living in an age of increasing 
rates of change, depleted natural resources, interdependence, 
interaction and destandardization, and that all of these changes require 
increased ingenuity and creativity. He also found that inventions by 
citizens of the United States have been declining since 1979. Chapter I 
(see pp. 2, 3, and 4) also addresses the compelling call to respond to 
the nation's need for a population which is more creatively productive. 
The results of the data analysis of the NAS-NAE scientists study give 
current research evidence concerning the personality traits and 
behavioral characteristics that are essential to creativity in 
scientific disciplines in real life. These understandings can be used 
to implement changes in the following ways: 
69 
RegQpmendatlon - Candidate Selert-^n^ 
The traits that are essential for and associated with creativity in 
scientific disciplines can be used in Implementing change sin the 
process of selecting, identifying, and utilizing promising candidates 
for success in scientific fields. 
a. Criteria for the prediction and identification of scientific 
creativity which has been found to be significant in the 
research literature should be considered. Universities, 
corporations, governmental agencies, private concerns, and 
individuals should include the factor of creativity in the 
selection process. 
b. Procedures in candidate selection and methodology of the 
process can be developed within these environments to 
facilitate creative development and improve creative 
functioning. 
c. The research findings in regards to personality and behavioral 
factors, can help in setting relevant goals and meaningful 
criteria in organizations for evaluation of professional 
behaviors as identified in this study for the productively 
creative person. 
Considerations and Implications - Creativity as a Criterion 
Torrance has stated that any college seeking to recruit creative 
students should consider data from a test of creative ability. Criteria 
for the prediction and identification of scientific creativity which has 
been found to be significant in the research literature should be 
considered in the selection process within corporate, educational, 
governmental, and private environs. It has been found in the literature 
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that exams and grade point averages do not always significantly predict 
success within a field longitudinally and scientific creative 
productivity in real life. Creativity is frequently not a factor of 
consideration in predicting, identifying, and selecting individuals and 
populations to develop pools of scientific talent for the following: 
a. corporate research and development 
b. university research and education 
c. governmental programs and projects to meet national exigencies 
hiring processes of organizations for scientific endeavors 
e. granting of Fellowships. National Grants/Winners. Post¬ 
doctoral Grant/Study. National Scholar/Merit Winners 
f. admission to undergraduate or graduate study. 
Further, high grades.high exam scores, or high standardized test 
scores can tap memorization, retention abilities, and are usually power 
tests, but typically do not test for originality, ingenuity, 
personality/behavioral traits, or intrinsic motivation, which have been 
shown to be significant factors associated with highly creative 
scientists who produce original work which advances the discipline. The 
most highly creative potential candidates may be being excluded, 
neglected, or overlooked when developing pools of talent. We have not 
tapped or developed sufficient pools of talent to meet our national or 
societal needs. 
RAPomniendation - Creativity as a Selection/Identification Criterion in 
Developing Pools of Talent 
Although a high level of intelligence and high scores/grades can be 
associated with scientific creativity, additional factors which are 
significant have been shown to be present and essential to a high level 
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for creative work. The selection criteria to formulate pools of talent 
and potential candidates for creative work must be extended to include 
the understandings from the research literature in regards to scientific 
invention, discovery, invention, and originality. It is recommended 
that creativity be included as a significant factor in formulating 
criteria for selection of candidates for creative endeavors such as the 
following: 
a. corporate research and development 
b. university research and education 
c. governmental programs, projects to meet national exigencies 
d. personnel/hiring/candidate selection processes or 
organizations/institutions for scientific endeavors, research 
and development 
e. granting of Fellowships, National Merit Scholars/National 
Winners, undergraduate, graduate. Post Doctoral Grants/Study, 
and other private foundation fundings (such as the Carnegie 
Foundation) 
f. admission to undergraduate or graduate, post-graduate study 
g. programs for Gifted and Talented, Enrichment, field study, 
mentorship study, public education and schooling programs 
Considerations and Implications - Predictive Use of Creativity as 
a Factor 
Creativity will need to receive consideration as part of the criteria 
within environments which have a need to identify, predict, evaluate, 
develop, and nurture creative behavior and creative work - in 
particular, scientific talent. These environments may include the 
governmental, educational, corporate, and private sectors, Foundations 
and international/global enterprises and organizations which have 
environmental, ecological, scientific, societal, agricultural, and 
economic goals in common. 
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When considering creativity to include in a selection/ 
identification process, several significant facets may be included to 
reflect the findings in the research literature and this NAS-NAE 
scientists study. They are as follows: 
1. Significant contributions to research efforts or teaching, 
initiation or development of new products, theoretical models 
or processes which may have applications to environments. 
2. Work in progress, portfolios or original theories, products 
processes. It may be desirable for eminent scientists, peer 
panels to evaluate potential and the value of preliminary work 
for the organization's research and development needs, in 
addition to the organizations' standard personnel policies/ 
procedures. 
3. Personality/behavior traits which have been shown in the 
research literature to be significant in creative work at high 
levels of production. These behaviors and traits may be 
measured by personality tests, observation instruments, self- 
reports, checklists, biographical data, and recommendations of 
creative productive mentors, and others who are qualified to 
assess creative traits and behaviors which are associated with 
and essential for high-level creative productivity. 
4. High levels of intrinsic motivation -- either observed, 
reported, or described, tested or exhibited in potential 
creative work. This is usually described as a love of the 
work, a strong drive to find solutions to problems. 
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5. Originality, innovativeness, ingenuity in behavior and 
thinking as defined by Barron -- resulting in new. useful 
original works which advance the field of endeavor and provide 
a high level of satisfaction for the individual. Some 
esthetic measures may be useful to add robustness to the data. 
6. A review process such as peer review or panel review by a 
community or science consultant(s) using a voting-nomination 
procedure in addition to other personnel/employment procedures 
generally found in organizations. Eminent creative productive 
scientists may recommend promising candidates or identify 
promising candidates for creative work. 
7. Other factors as significant in addition to the typical 
personnel vita that is perused - - grades. courses. scores. and 
education. 
Thus, factors which have been shown to be significant in addition 
to the present personnel procedures and requirements typically found in 
organizations can help to predict, identify, and select persons who have 
the potential or present capacity for high levels of creative production 
in a field of endeavor and can advance organizational goals and meet 
national exigencies. For instance, the 16 Personality Factor 
Questionnaire not only provides data which render a personality profile 
of the eminent researcher in scientific fields, it addresses the 
functional value of the trait measured in terms of occupational and 
career success. It can be considered as a selection device to suggest 
distinct directions of advance and has developed profiles of successful 
members of a given occupation which depict and describe the traits in 
creative work in real life. There are congruent data from the findings 
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of cactell and Drevdahl (1955), Chanbera (1972), and the NAS-NAE 
scientists study (1989-90). 
Further, there are nine different interpretive reports available 
for the 16 Personality Factors, the Personal Career Development Profile 
being one for use in the area of career/vocational counseling describing 
the person's unique qualities, skills, occupational themes and life 
interests. The Human Resource Development Report focuses on how the 
individual functions in five areas critical to effective management. 
The Narrative Scoring Report provides descriptions of all personality 
characteristics of significance as well as occupational comparisons of 
importance. Organizations may use a combination or single interpretive 
report to meet their personnel and research and development needs. 
Considerations and Implications - Meeting National Needs 
The Task Force on Women, Minorities and the Handicapped in Science 
and Technology commissioned by the White House and Congress has stated 
that the only hope for keeping national research and development 
capabilities up to strength is to raise the number of individuals who 
enter these fields. The task force has estimated that some 500,000 
professional science and engineering positions will open up in the next 
10 years and could go unfilled. Effective recruiting, identification, 
and selection processes and criteria formulation would be crucial 
aspects of meeting this existing national need. The estimated amount 
for the Departments of Agriculture, Defense, Energy, and Interior, the 
Environmental Protection Agency, NASA, the National Institute of Health, 
and the National Science Foundation to train scientists and engineers is 
approximately nine million dollars, and these figures do not include all 
educational efforts at these or other federal agencies. 
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Recommpndatlons 
Therefore, the investment in training scientists and engineers is 
substantial and, in order to be fiscally responsible, it is recommended 
that the training include an effective identification, selection, and 
training process where scientific research and development is involved. 
Creativity as a factor in selecting and evaluating personnel for 
research to advance these fields of endeavor, in light of the findings 
of the NAS-NAE scientists study, should receive consideration in any 
formulation of governmental goals, policies, and procedures. Where 
intra-departmental and various organizational structures are involved in 
one enterprise, a collaborative endeavor utilizing input from creativity 
consultants and scientific consultants may facilitate maximum 
productivity. A comprehensive view of the research and development 
process/research project and formulation of the project goals may need 
to include creativity as a criterion in the stages of the process -- 
from initial selection of candidates to problem formulation and solving, 
individual research work, group collaboration, evaluation of personnel 
and projects, decision making, and in the development of innovative 
output. Individuals concerned with developing and encouraging 
innovation within organizational climates (administrators of research 
and development, scientists, project leaders, scientific consultants) 
may need to ensure that creativity is understood and utilized so that 
the organizational climate encourages the translation of new, original, 
useful ideas into innovative products, outcomes, and uses. 
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• Mutation; Tfnmint EnvlMnatnH 
Although this replicative study was delimited to an investigation 
of the behavioral traits, biographical data, and established criteria 
for selection/identification of highly creative scientists, other 
factors which have been shown to influence creativity in later life 
should be given consideration. The role of creativity in education and 
schooling has been examined. American science students are scoring in 
the bottom quartile as assessed by the International Association for 
Evaluation of Educational Achievement -- in biology, chemistry, and 
physics. Further, there is a need for an increased workload force to 
conduct scientific research at the same time that the American students 
are scoring lower than most other countries and the curriculum reform 
reports of the 1980s showed decreasing knowledge and understanding about 
scientific fields and less course content required and taken. In 
American schools, higher-level creative thinking (problem solving, 
critical thinking, innovative or inventive thinking) is not generally 
taught in classrooms. Educational institutions and/or representatives - 
- schools. teachers. school boards. administrators. consultants and 
specialists, parents -- can institute reform of some of the present 
practices in education which have not been conducive to the 
understanding, utilization, or development of creativity in learning 
environments in American schools. Torrance has stated that it is 
shortsighted for designers of educational programs for the gifted to 
ignore the role of encouraging creativity in all individuals for full 
development of potential talents. Torrance, in particular, has 
discovered inhibitors and enhancers of creativity in educational 
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envlrormients, particularly In elementary and secondary schooling. 
Chambers' (1975) study had findings In regard to Inhibitors and 
enhancers of university teachers on the creative development of their 
students. There are other findings In the research literature which 
point to significant factors to consider in educational planning. The 
encouragement of creativity has been found to be one of the most 
significant factors in the realization of creative potential (Torrance, 
1962; Chambers, 1975). This needs to receive consideration in schooling 
in the United States and globally. 
Implications for Research and Recommendations for Education 
To continue the understandings gleaned from past research findings, 
we need to open up the area of research to extend our understanding of 
creativity into the present and future to meet needs and goals of the 
21st century. Creativity is not typically considered in the formulation 
of educational policies, goals, learning objectives and activities, 
curriculiim design, development and evaluation, and is a much neglected 
aspect in developing individual talent in schooling. Torrance has 
reported that programs for Gifted and Talented students seem to have 
been relatively unresponsive to the need to develop the inventive 
qualities of individuals. He calls for (a) development of inventing 
skills, (b) development of increased motivation for careers in 
inventing, and (c) encouragement to invent to meet national needs. As 
previously stated, U.S. inventions have been declining since 1978. 
There are organizations and structures which encourage creativity and 
promote inventiveness throughout the country - - the National Inventors 
Hall of Fame, the National Invention Center, and inventors programs such 
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as the Olynipics of the Mind, Future Problem Solving, national 
competitions sponsored by corporations, schools, or foundations which 
nurture creative thinking, innovation, and technological excellence. 
The U.S. Patent and Trademark Office works with other Federal agencies, 
corporations, and associations, and has national partnerships with 
schools to develop programs and materials which promote creative 
thinking and problem-solving skills for all children in our nation's 
schools. These outreach programs are examples of ways to include 
creativity in schooling, to develop and nurture scientific talent, and 
to encourage invention and include creative and innovative thinking and 
production as part of the school curricula. A pool of talent is 
cultivated and nurtured early for later creative production which 
advances the scientific disciplines. 
Considerations and Implications - Creativity Education and Training for 
Personal Change and Growth 
Torrance has found that there is an impressive amount of evidence 
that it is possible to teach the skills of creative problem solving in 
such ways as to increase the chances of solving real life problems, 
improving performance on creativity tests, and producing products judged 
to be creative. Further, an analysis of the data from the 16 
Personality Factor Questionnaire is given information to organizations 
and individuals and may be used as an aide and to provide assistance in 
the field of psychotherapy to set relevant goals for personality growth 
and change efforts for productive functioning of creative behaviors. 
Considerations and Implications - Other Factors of Creativity_i—Further 
Research - International/Comparative 
Although this study was delimited to personality factors associated 
with and necessary for highly creative work in scientific fields, social 
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and psychological factors can be functionally related to creativity as 
shown by Torrance. Also, Amabile (1983) calls for more research on 
specific social and environmental influences on creativity and the 
effects of such influence. We have little data in regards to what role 
gender and culture play in understanding creative personalities and 
creativity. Further, international comparative studies are difficult to 
conduct or review due to unavailability of data in the research 
^i^®^^bure. International, global, and cross-cultural studies are 
needed also to generate new data and understanding. 
Sumniary 
Hopefully, this study has opened an area of investigation for 
addressing the specific problems and needs of declining technological/ 
scientific leadership and creativity in the United States. If we seek 
to meet national needs and develop and nurture the inventive, creative 
individual, we will need to begin to understand creativity and the 
patent system. Finally, it is imperative to identify, develop, and 
utilize creative, inventive, entrepreneurial persons to meet the needs 
of civilization. 
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APPENDIX A 
CREATIVITY STUDY - 16 PERSONALITY-FACTOR QUESTIONNAIRE FOR 
PARTICIPANTS FROM THE NATIONAL ACADEMY OF SCIENCE 
AND THE NATIONAL ACADEMY OF ENGINEERING 
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CREATIVITY STUDY 
Questionnaire for parclclapncs from the 
National Academy of Sciences -- 
National Academy of Engineering 
On the following pages you will find a number of statements. Please read each one carefully 
and Chen choose that response, from the three available, that most closely fits your Indivi¬ 
dual case. Indicate your choice by filling In with a pencil a, b or c on the attached .iiihwci 
sheet. 
1. I would rather have a house: 
a. In a sociable suburb, 
b. In between, 
c. alone In Che deep woods. 
2. I can find enough energy to face my 
difficulties. 
a. always, b. generally, c. seldom. 
9. I have been elected to: 
a. only a few offices, 
b. several, 
c. many offices 
10. I sometimes can't get to sleep because 
an Idea keeps running through my mind, 
a. true, b. uncertain, c. false. 
3. I feel a bit nervous of wild animals 
even when they are in strong cages, 
a. yes (true), b. uncertain, 
c. no (false). 
I hold back from criticizing people 
and their Ideas. 
a. yes, b. sometimes, c. no. 
5. I make smart, sarcastic remarks to 
people if 1 think they deserve it. 
a. generally, b. sometimes, c. never. 
6. If I saw two neighbors' children 
fighting, I would: 
a. leave them to settle it. 
b. uncertain, 
c. reason with them. 
ll. In my personal life I reach the goals 
I sec. almost all the time, 
a. true, b. uncertain, c. false. 
L2. An out-dated law should be changed: 
a. only after considerable discussion. 
b. In between, 
c. promptly. 
13. 1 am uncomfortable when I work on a 
project requiring quick action 
affecting others. 
a. true, b. in between, c. false. 
U. When I see "sloppy", untidy people. 1: 
a. Just accept it, 
b. in between, 
c. get disgusted and annoyed. 
7. Most people would be happier If they 
lived more with their fellows and did 
Che same things as others, 
a. yes, b. in between, c. no 
R. With the same hours and p.ay, it woiild 
be more Interesting to be; 
a. a carpenter or cook, 
b. uncertain, 
c. a waiter in a good restaurant. 
15. As a teenager, I joined in school sports 
a. occasionally 
b. fairly often 
c. a great deal. 
16. If I had to choose. 1 won lit rather be; 
a. .1 forester. 
b. uncertain 
c. a high school teacher. 
1 terns reproduced courtesy of The Institute 
for personality and Ability Testing. 
82 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
For special holidays and birthdays, 1: 
a. like to give personal presents, 
b. uncertain, 
c. feel that buying presents is a 
bit of a nuisance. 
I have been let down by my friends: 
a. hardly ever, 
b. occasionally, 
c. quite a lot. 
I have some characteristics in which 
I feel definitely superior to most 
people. 
a. yes, b. in between, c. no 
When I get upset, I try hard to hide 
my feelings from others. 
a. true, b. in between, c. false. 
29. To keep Informed, I like: 
a. to discuss Issues with people, 
b. in between, 
c. to rely on the actual news reports. 
30. I like to take an active part In social 
affairs, coouolttee work, etc. 
a. yes, b. In between, c. no. 
31. It would be more Interesting to work 
In a business: 
a. talking to customers, 
b. In between, 
c. keeping office accounts and records. 
32. When people are unreasonable, I Just: 
a. keep quiet, 
b. uncertain, 
c. despise them. 
I think that plenty of freedom is 
more important than good manners 
and respect for the law. 
a. true, b. uncertain, c. false 
I would prefer to have an office 
of my own, not sharing it with 
another person, 
a. yes, b. uncertain, c. no 
I would rather enjoy life quietly 
in my own way than be admired for 
my achievements. 
a. true, b. uncertain, c. false 
In starting a useful invention, 1 
would prefer: 
a. working on it in the laboratory, 
b. uncertain, 
c. selling it to people. 
33. If people talk loudly while I am 
listening to music, I: 
a. can keep my mind on the music 
and not be bothered, 
b. In between, 
c. find It spoils my enjoyment 
and annoys me. 
3A. I think I am better described as: 
a. polite and quiet, 
b. In between, 
c. forceful. 
35. In chinking of difficulties In my work. 
I: 
a. cry to plan ahead, before I meet 
them, 
b. in between, 
c. assume I can handle them when they 
come. 
Some people seem Co ignore or avoid 
me, although I don't know why. 
a. true, b. uncertain, c. false. 
36. It bothers me If people think I am 
being Coo unconventional or odd. 
a. a lot, b. somewhat, c. not at all. 
People treat ms less reasonably 
chan my good intentions deserve, 
a. often, b. occasionally, c. never 
The use of foul language, even when 
it is not in a mixed group of men 
and women, still disgusts me. 
a. yes, b. in between, c. no. 
People sometimes call me careless, even 
Chough they chink I'm a likable person, 
a. yes, b. in between, c. no. 
37. In constructing something I would 
rather work: 
a. with a committee 
b. uncertain, 
c. on my own. 
38. If the earnings were the same, I 
would rather be: 
a. a lawyer, 
b. uncertain, 
c. a navigator or pilot. 
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39. When the time comes for something 
I have planned and looked forward 
to, 1 occasionally do not feel up 
to going. 
a. true, b. in between, c. false 
^0. 1 can work carefully on most things 
without being bothered by people 
making a lot of noise around me. 
a. yes, b. in between, c. no. 
41. I occasionally tell strangers things 
that seem to me important, regard¬ 
less of whether they ask about them, 
a. yes, b. in between, c. no. 
42. I find the sight of an untidy room 
very annoying. 
a. yes, b. in between, c. no. 
43. I like to do my planning alone, 
without interruptions and 
suggestions from others, 
a. yes, b. in between, c. no. 
44. It would be more interesting to be: 
a. an artist, 
b. uncertain, 
c. a secretary running a club. 
45. I have vivid dreams, disturbing 
my sleep. 
a. often, 
b. occasionally, 
c. practically never 
46. If the odds are really against 
something's being a success, I 
still believe in taking the risk, 
a. yes, b. in between, c. no. 
47. I like it when I now so well what 
the group has to do that I naturally 
become the one in command, 
a. yes, b. in between, c. no. 
48. I close my mind to well-meant 
suggestions of others, even 
though I know I shouldn't, 
a. occasionally, b. hardly ever, 
c, never. 
49 I always make it a point, in deciding 
anything, to refer to basic rules of 
right and wrong. 
a. yes, b. in between, c. no. 
50. 1 learn better by: 
a. reading a well-written book, 
b. in between, 
c. joining a group discussion. 
51. If asked to work with a charity drive, 
I would 
a. accept, 
b. uncertain. 
c. politely say I'm too busy. 
52. [f 1 make an awkward social mistake, 
I can soon forget it. 
a. yes, be in between, c. no. 
53. I am known as an "idea man" who almost 
always puts forward some ideas on a 
problem. 
a. yes, b. in between, c. no, 
54. I think I am better at showing: 
a. nerve in meeting challenges, 
b. uncertain, 
c. tolerance of other people's wishes. 
55. I am a fairly strict person, insisting 
on always doing things as correctly as 
possible. 
a. true, b. in between, c. false. 
56. I enjoy work that requires 
conscientious, exacting skills, 
a, yes, b. in between, c. no. 
57. For a vacation I would rather go to; 
a. a busy holiday town, 
b. something in between a. and c. 
c. a quiet cottage off the beaten 
track. 
58. When I'm in a small, cramped space 
(as on a crowded elevator), I have 
an uncomfortable feeling of being 
"shut in". 
a. never, b. rarely, c. occasionally. 
59. I find myself thinking over quite 
trivial troubles again and again 
and have to make a real effort to 
put them out of my mind. 
a. yes (true). 
b. occasionally, 
c. no (false). 
84 
60. 
70. If I know that another person's line 
of reasoning is in error. I tend 
to: 
a. keep quiet, 
b. in between, 
c. speak out. 
61. My ideas appear to be: 
a. ahead of the times, 
b. uncertain, 
c. with the times. 
62. It is better to live to a ripe 
old age than to be worn out with 
good services for one's community, 
a. true, b. in between, c. false 
63. I have, compared with others, 
participated in: 
a. many community and social 
activities, 
b. several, 
c. only a few community and 
social activities. 
64. In a factory, it would be more 
interesting to be in charge of: 
70. People use up too much of their leisure 
in neighborly duties and helping with 
local affairs. 
a. yes, b. uncertain, c. no, 
71. 1 find books more entertaining than 
companions. 
a. yes, b. in between, c. no. 
72. With equal salary. 1 would enjoy more 
being: 
a. a research chemist, 
b. uncertain. 
c. a hotel manager (or manageress). 
73. Going around selling things, or asking 
for funds to help a cause I believe in, 
is, for me: 
a. quite enjoyable, 
b. in between, 
c. an unpleasant job. 
74. Changes in weather don't usually 
affect my efficiency and mood. 
a. true, b. in between, c. false. 
75. In a strange city, 1 would: 
a. mechanical matters. a. walk wherever I like, 
be uncertain. b. uncertain. 
c. interviewing and hiring people. c. avoid Che parts of the town 
said to be dangerous. 
65. I would prefer to read a book on: 
a. travel in outer space. 76. It is more important to: 
b. uncertain. a. get along smoothly with people. 
c. education within the family. b. in between. 
c. get your own ideas put into 
66. If I had my life to live over again. practice. 
I would: 
a. plan it differently, 
b. uncertain, 
c. want it much the same. 
67. In making decisions in my life and 
work, I was never troubled by lack 
of understanding on the part of my 
family. 
a. true, b. in between, c. false 
68. I like to avoid saying unusual things 
that embarrass people. 
a. true, b. in between, c. false. 
69. If I had a gun in my hand that I 
knew was loaded, I would feel 
nervous until 1 unloaded it. 
a. yes, b. in between, c. no. 
77. Vfhen given a set of rules, I follow 
them when personally convenient, 
rather chan exactly to the letter, 
a. true, b. uncertain, c. false. 
78. My friends probably think it is hard 
to get to know me really well. 
a. yes, b. in between, c. no. 
79. I solve a problem better by: 
a. studying it alone, 
b. in between, 
c. discussing it with others. 
80. When traveling, I would rather look 
at the scenery chan talk to people, 
a. true, b. uncertain, c. false. 
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81. 91. I find It hard to "take" 'no' for an 
answer", even when I know I'm asking 
the impossible. 
a. true, b. in between, c. false. 
82. I am often hurt more by the way 
people say things than by what 
they say. 
a. true, b. in between, c. false. 
83. It embarrasses me to have servants 
waiting on me. 
a. yes, b. in between, c. no. 
8A. At work it is really more important 
to be popular with the right people 
than to do a first-rate job. 
a. true, b. in between, c. false. 
85. In planning social outings, I: 
a. am always happy to commit 
myself entirely, 
b. in between, 
c. like to reserve the right 
to cancel my going. 
86. Many people talk over their problems 
and ask advice of me when they need 
someone to talk to. 
a. yes, b. in between, c. no. 
87. I'd enjoy more being: 
a. a business officer manager, 
b. uncertain. 
c. an architect. 
88. I cross Che street to avoid meeting 
people I don't feel like seeing. 
a. never, b. seldom, c. sometimes. 
89. In an average day, the number of 
problems 1 meet that I can't solve 
on my own is: 
a. hardly one, 
b. in between 
c. more chan half a dozen. 
90. If I disagree with a superior on 
his views, I usually: 
a. keep my opinions to myself. 
b. uncertain, 
c. cell him that my opinion differs. 
I enjoy giving my best time and 
energy to: 
a. my home and the real needs of 
my friends. 
b. in between, 
c. social activities and personal 
hobbies. 
92. I like my acquaintances to Chink 
of me as one of Che group. 
a. true, b. in between, c. false. 
93. When looking for a place in a 
strange city, I would: 
a. just ask people where places 
are, 
b. in between, 
c. take a map with me. 
9A. It would be more interesting to be 
, an insurance salesman chan a farmer, 
a. yes. b. in between, c. no. 
95. Modern life has too many annoying 
frustrations and restrictions. 
a. true, b. in between, c. false. 
96. 1 feel ready for life and its 
a. always, 
b. sometimes, 
c. hardly ever. 
97. 1 honestly chink 1 am more planful, 
energetic, and ambitious chan many 
perhaps equally successful people, 
a. yes, b. occasionally, c. no. 
98. I find it desirable to make plans to 
avoid waste of time between jobs. 
a. yes, b. in between, c. no. 
99. When I do what I want, 1 find I'm 
generally: 
a. understood only by close friends, 
b. in between, 
c. doing what most people chink 
is O.K. 
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100. For a pleasant hobby I would rather 
belong to: 
a. a photography club. 
b. uncertain, 
c. a debating society. 
101. I have difficulty in following 
what some people are trying to 
say because of their odd use 
of common words. 
a. yes, b. in between, c. no. 
102. Prosecuting lawyers are mainly 
interested in: 
a. making convictions, regardless 
of the person, 
b. uncertain, 
c. protecting the innocent. 
103. People have sometimes called me 
a proud, "stuck-up" individual, 
a. yes, b. in between, c. no. 
104. When I do something, my main 
concern is that: 
a. it is really what 1 want to do, 
b. uncertain, 
c. there will be no bad results 
for my associates. 
105. I think most stories and movies 
should teach us a good moral. 
a. true, b. in between, c. false. 
106. I get as many ideas from reading a 
book myself as from discussing its 
topics with others. 
a. yes, b. in between, c. no. 
107. I would enjoy better: 
a. being in charge of children's 
games, 
b. uncertain, 
c. helping a watchmaker. 
108. I would prefer to lead: 
a. the same kind of life I now lead, 
b. uncertain, 
c. a more sheltered life, with fewer 
difficulties to face. 
109. I believe that the most important 
thing in life is to do what I like, 
a. yes, b. uncertain, c. no. 
no. My speaking voice Is: 
a. strong, b. in between, c. soft. 
111. I greatly dislike the sight of 
disorder. 
a. true, b. uncertain, c. false. 
112. 1 always check very carefully the 
condition in which borrowed property 
is returned, to me or by me to 
others. 
a. yes, b. in between, c. no. 
87 
APPENDIX B 
LETTER TO MEMBERS OF THE NATIONAL ACADEMY OF SCIENCE 
AND NATIONAL ACADEMY OF ENGINEERING 
88 
UNIVERSITY OF MASSACHUSETTS 
AT AMHERST 
Scnooi ol Education 
352 Hills South 
Amherst, MA 01003 
Human Services ana Aooiieo 
Benaviorai Sciences Division 
April 17, 1989 
A considerable amount of researcn on creativity has oeen conoucteo in the 
past; however, It has been two oecaoes since the major study was conoucted bv 
Professors Frank Barron (Univ. of Calif.) and Jack Chamoers (Umv. of So. 
Fiorioa). Their study related the personality characteristics common to creative 
scientists from the fields of chemistry, biochemistry ana psychology. Cur 
follow-up study is an effort to once again bring to the attention of the puolic 
the importance of identifying and educating the creative indiviaual. 
We are asking you as a member of both the National Acaoemy of Sciences and 
t.he National Acacemy of Engineering to participate in this stucy wnicn acoresses 
the nation’s need for an increase in creative productivity. It is crucial fcr our 
ccunt.’'y to begin to support the understanding ana encouragement of creativity — a 
priceless natural resource. We conauctea two recent National Science Founaation 
supported symposia, one in Atlanta, Georgia with predominantly osychologists wno 
specialibe in creativity and another in Northampton, Massachusetts with 
predominantly engineers. The participants gave us a virtual mandate to continue 
our researcn on this important and neglected facet of human intelligence. Through 
the help from dedicated scientists like you, we will be able to maKe more orogress 
regarding creativity. 
Your participation in this study will be an invaluaole contribution towaras 
furtherance of science, we enclosed a ouestionnaire for your use wmch will take 
approximately 25 minutes to complete. In oraer to assure anonymity, do not 
inaicate ycur name on the answer sneet. The results of the study will be sent to 
you wnen it has been ccmoletea. Please feel free to call any of us. if ycu nave 
questions or want more information. Your cooperation means a great aeal to the 
progress of creativity studies and its use in identifying creative scientists. 
references: 
1. Journal of Creative Behavior, in press, 1989. 
2. Submitted for publication, 1989. 
Sincerely, 
Division of Human Services/ 
Applied Behavioral Sciences 
(413) 545-2411 
Oeoartment of 
Chemical Engineering 
(413) 545-0614 
Chemical Engineering 
Professor 
Dept, of Biochemistry 
(413) 545-2537 
The University ot Massachusetts is an Affirmative Action/Eaual OoDortunity Institution 
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UNIVERSITY OF MASSACHUSETTS 
AT AMHERST 
School ol Education 
352 Hills South 
Amherst. MA 01003 
Human Services ana Aoonea 
Behavioral Sciences Division 
May 18, 1989 
Dear Scientists, 
We hope you did receive our mailing of the letter and questionnaire to members 
of the National Academy of Sciences -- National Academy of Engineering, April 
17, 1989, requesting your participation in a national study of creativity. 
If you have not had the opportunity to respond, we would appreciate your 
response by completing and returning the questionnaire hopefully within the 
next month. 
As you know, this is a difficult resource area to analyze and your 
participation not only helps our study but may enhance our industrial and 
educational endeavors. 
Thank you for your time and attention to this important study, the results of 
which will be mailed to you upon its completion. 
Sincerely yours. 
Dr. Doris ^allcross 
Associat^Professor 
Human Services and Applied 
Behavioral Sciences 
The University o( Massachusetts is an Affirmative Action/Equal Ooportunity Institution 
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What is Creativity? 
Definition: - Creativity is a multidimensional process of 
interaction between the organism and its environment which results in 
the emergence of new and unique products. The three main dimensions of 
creativity are level, field, and type. 
In regard to level, the extent to which the creative product 
restructures our universe of understanding, would serve as a basic 
guideline for determining the level of the creative product. An example 
of low level would thus be the discovery of a new filing method by a 
secretary. The method was probably known to others, but unknown to the 
secretary, who arrived at it in an attempt to evolve a new solution to a 
given problem. An example of high-level creativity would be a vaccine 
to prevent cancer from developing in humans. 
Field refers to the medium in which the creative process occurs and 
is given form. Thus, creativity may occur in the arts, the sciences, in 
business, in interpersonal relationships, ad infinitum. At the lower 
levels, the list would be endless; at the upper levels we normally think 
of creativity in terms of the arts, the sciences, and in high-level 
social endeavors. 
Types of creativity refer to the three main ways in which 
creativity occurs and the types simply represent heavier emphases on one 
or more components of the process. The three main types are: (a) 
theoretical creativity, (b) developmental creativity; and (c) scholarly 
creativity. Theoretical creativity is most heavily dependent on 
intellectualization --on the emergence of new and fresh ideas and their 
ramifications -- rather than on the carrying through of these hypotheses 
and ideas to their utmost fruition. The products here are the ideas and 
the hypotheses. In psychology, Erich Fromm offers a good example of 
such creative work. In developmental creativity there is a dearth of 
new ideas, but greater dependence on the identification of novel ideas 
in others, and the developing and/or testing of such ideas. Thus, work 
is brought to fruition which quite often had its origin in others. In 
art, many of the current abstractionists would fall into this category. 
Finally, scholarly creativity involves both generation of new ideas and 
the carrying through of the necessary work to develop these ideas to 
their highest levels. The best example that comes to mind of this type 
of creativity is the work of Thomas Edison. 
Creativity is thus seen as a multidimensional process which 
expresses itself in the behavior of all organisms, from lowest to 
highest. The remainder of this siammary will list the basic hypotheses 
comprising the theory. 
Why Does Creative Behavior Occur? 
Motivation 
Hvnothesis #1 -- The basic motivation for creative behavior resides in 
neural and muscular tissue and is originally elicited by novelty in the 
environment. 
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Hypothesis #? -- There are multiple bases for the development of strone 
motivation for high-level creativity In adults arising fLm factorrsuch 
as the drive for mastery, basic insecurities, curiosity, rivalry, etc. 
Hypothesis #3 -- Mental health has little effect on creativity - 
provided ego control is maintained - although it may serve as one of the 
bases for motivation. 
Intellectual and Special AbiTiM'PQ 
Hypothesis #4 -- A minimal level of divergent thinking abilities is 
essential for creative productivity. Beyond this "floor" there is no 
relationship between level of divergent thinking abilities and level of 
creativity. The "floor" level varies according to the specific 
dimensions of creativity involved. 
Hypothesis #5 -- A minimal level of convergent thinking abilities is 
essential for creative productivity. Beyond this "floor" there is no 
relationship between level of convergent thinking abilities and level of 
creativity. The "floor" level varies according to the specific 
dimensions of creativity involved. 
Hypothesis #6 -- A minimum level of special abilities is essential for 
creative productivity in certain fields. 
Personality Traits 
Hypothesis #7 -- A strong ego, a preference for complexity, esthetic 
sensitivity, and flexibility in thinking are all essential personality 
traits for creative work regardless of level, field, or type. 
These personality traits are needed at a higher level than the 
general population in order to produce creative work. 
Level and Field. Obviously, much higher levels of each personality 
trait would be needed for high-level creativity than for low-level. 
Additionally, greater esthetic sensitivity would be needed in the 
art fields and in interpersonal creativity (sensitivity nuances of 
human behavior), than would be necessary in most scientific fields. 
Type. Flexibility in thinking appears to be most important for 
creativity of the theoretical type, and secondly for the scholarly 
t)rpe. Developmental creativity would seem to depend less on this 
personality trait than any of the other types, and, in fact, this 
trait would fall at the bottom of the list of necessary factors 
causing developmental creativity to occur, while motivation would 
head the list. 
Hypothesis #8 -- Six other personality traits are essential for high- 
level creative productivity: initiative, dominance, introversion, 
independence, perseverance, and a striving for excellence. 
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Lgvel and F^eld. The higher the level, the greater the degree of 
the traits needed regardless of field. 
T^r^e. Theoretical creativity depends more on initiative and 
independence, developmental on dominance, perseverance and striving 
tor excellence, and scholarly on all five traits. 
Hypothesis #9 -- Flexibility in thinking is the main factor differ¬ 
entiating high creative from low creative work of equally productive 
persons. 
How Does Creative Behavior Occur? 
Hypothesis #10 -- The creative process consists of: (1) an exploration 
of the environment; (2) an "inward turning" and concentration on 
association of previously internalized stimuli; (3) a manipulation of 
the environment (to produce the product) with frequent comparisons of 
the product against both internal and external criteria. 
Hypothesis #11 -- Too little stimulation or a lack of stimulation in 
breadth in early lives or a lack of stimulation in depth in the later 
lives of persons will significantly affect the creative process in their 
adult lives in a negative manner. 
Hypothesis #12 -- A continuation of stimulation of a breadth nature from 
late adolescence on will result in competing or distracting stimuli 
being introduced into the creative process in the adult lives of persons 
and will significantly affect the process in a negative manner. 
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Item 
Inventory Number 
Factor Questionnaire 
Factor A (Extroversion) 1 
8 
9 
16 
17 
24 
31 
Item 
Content 
I would rather have a house: 
a. in a sociable suburb, 
b. in between, 
c. alone in the deep woods. 
With the same hours and pay, 
it would be more interesting 
to be; 
a. a carpenter or a cook, 
b. uncertain, 
c. a waiter in a good restaurant 
I have been elected to; 
a. only a few offices, 
b. several, 
c. many offices. 
If I had to choose, I would 
rather be: 
a. a forester, 
b. uncertain 
c. a high school teacher. 
For special holidays and 
birthdays, I: 
a. like to give personal presents, 
b. uncertain, 
c. feel that buying presents is a 
bit of a nuisance. 
In starting a useful invention, I 
would prefer; 
a. working on it in the laboratory, 
b. uncertain, 
c. selling it to people. 
It would be more interesting to 
work in a business: 
a. talking to customers, 
b. in between, 
c. keeping office accounts and 
records. 
If the earnings were the same, I 
would rather be: 
a. a lawyer, 
b. uncertain, 
c. a navigator or pilot. 
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Item 
Inventory Number 
Factor Questionnaire 
Factor A (Extroversion) 44 
51 
57 
64 
65 
72 
73 
80 
Item 
Content 
It would be more interesting to 
be: 
a. an artist, 
b. uncertain, 
c. a secretary running a club. 
If asked to work with a charity 
drive, I would: 
a. accept, 
b. uncertain, 
c. politely say I'm too busy. 
For a vacation I would rather go 
to: 
a. a busy holiday town. 
b. something between a and c, 
c. a quiet cottage off the beaten 
track. 
In a factory, it would be more 
interesting to be in charge of: 
a. mechanical matters, 
b. uncertain, 
c. interviewing and hiring people. 
I would prefer to read a book on: 
a. travel in outer space, 
b. uncertain, 
c. education within the family. 
With equal salary, I would enjoy 
more being: 
a. a research chemist, 
b. uncertain, 
c. a hotel manager (or manageress). 
Going around selling things, or 
asking for funds to help a cause 
I believe in is, for me: 
a. quite enjoyable, 
b. in between, 
c. an unpleasant job. 
When traveling, I would rather 
look at the scenery than talk to 
people. 
a. true, b. uncertain, c. false. 
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Inventory 
Item 
Number 
Item 
Content 
Factor Questionnaire 
Factor A (Extroversion) 87 
94 
100 
107 
I'd enjoy more being: 
a. a business office manager, 
b. uncertain, 
c. an architect. 
It would be more interesting to 
be an insurance salesman than a 
farmer. 
a. yes, b. in between, c. no. 
For a pleasant hobby, I would 
rather belong to; 
a. a photography club, 
b. uncertain, 
c. a debating society. 
I would enjoy better: 
a. being in charge of children's 
games, 
b. uncertain, 
c. helping a watchmaker. 
99 
Inventory 
Factor Questionnaire 
Factor C 
Item 
Number 
Item 
Content 
2 I can find enough energy to 
face my difficulties. 
a. always, 
b. generally, 
c. seldom. 
3 I feel a bit nervous of wild 
animals even when they are in 
strong cages. 
a. yes (true), 
b. uncertain, 
c. no (false). 
10 I sometimes can't get to sleep 
because an idea keeps running 
through my mind. 
a. true, 
b. uncertain, 
c. false. 
11 In my personal life, I reach the 
goals I set almost all the time. 
a. true, 
b. uncertain, 
c. false. 
18 I have been let down by my friends; 
a. hardly ever, 
b. occasionally, 
c. quite a lot. 
25 Some people seem to ignore or avoid 
me, although I don't know why. 
a. true, 
b. uncertain, 
c. false. 
26 People treat me less reasonably than 
my good intentions deserve. 
a. often, 
b. occasionally, 
c. never. 
32 When people are unreasonable, I 
just: 
a. keep quiet, 
b. uncertain, 
c. despise them. 
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Inventorv 
Item 
Number 
Factor Questionnaire 
Factor C 33 
39 
40 
45 
52 
58 
59 
66 
Item 
Content 
If people talk loudly while I am 
listening to music, I: 
a. can keep my mind on the music 
and not be bothered, 
b. in between, 
c. find it spoils my enjoyment 
and annoys me, 
When the time comes for something 
I have planned and looked forward 
to, I occasionally do not feel up 
to going. 
a. true, b. in between, c, false. 
I can work carefully on most things 
without being bothered by people 
making a lot of noise around me. 
a. yes, b. in between, c. no. 
I have vivid dreams, disturbing my 
sleep. 
a. often, 
b. occasionally, 
c. practically never. 
If I make an awkward social mistake, 
I can soon forget it. 
a. yes, b. in between, c. no. 
When I'm in a small, cramped space 
(as on a crowded elevator), I have 
an uncomfortable feeling of being 
"shut in." 
a. never, 
b. rarely, 
c. occasionally. 
I find myself thinking over quite 
trivial troubles again and again 
and have to make a real effort to 
put them out of my mind. 
a. yes (true), 
b. occasionally, 
c. no (false). 
If I had my life to live over again, 
I would: 
a. plan it differently, 
b. uncertain, 
c. want it much the same. 
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Inventory 
Factor Questionnaire 
Factor C 
Item 
Number 
Item 
Content 
67 
74 
81 
82 
88 
89 
95 
96 
101 
In making decisions in my life and 
work, I was never troubled by lack 
of understanding on the part of my 
family. 
a. true, b. in between, c, false. 
Changes in weather don't usually 
affect my efficiency and mood, 
a. true, b. in between, c, false. 
I find it hard to "take 'no' for an 
answer," even when I know I'm asking 
the impossible. 
a. true, b. in between, c. false. 
I am often hurt more by the way 
people say things than by what they 
say. 
a. true, b. in between, c. false. 
I cross the street to avoid meeting 
people I don't feel like seeing, 
a. never, b. seldom, c. sometimes. 
In an average day, the number of 
problems I meet that I can't solve 
on my own is: 
a. hardly one, 
b. in between, 
c. more than half a dozen. 
Modern life has too many annoying 
frustrations and restrictions, 
a. true, b. in between, c. false. 
I feel ready for life and its 
surprises. 
a. always, 
b. sometimes, 
c. hardly ever. 
I have difficulty in following what 
some people are trying to say 
because of their odd use of common 
words. 
a. yes, b. in between, c. no. 
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Inventory 
Item 
Number 
Item 
Factor Questionnaire 
Factor C 108 I would prefer to lead: 
a. the same kind of life I now lead, 
b. uncertain, 
c. a more sheltered life, with fewer 
difficulties to face. 
103 
Item 
Inventory Number 
Factor Questionnaire 
Factor E 4 
5 
12 
13 
19 
20 
27 
34 
41 
46 
Item 
Content 
I hold back from criticizing people 
and their ideas. 
a. yes, b. sometimes, c. no. 
I make smart, sarcastic remarks to 
people if I think they deserve it. 
a. generally, 
b. sometimes, 
c. never. 
An out-dated law should be changed 
a. only after considerable 
discussion, 
b. in between, 
c. promptly. 
I am uncomfortable when I work on a 
project requiring quick action 
affecting others. 
a. true, b. in between, c. false. 
I have some characteristics in which 
I feel definitely superior to most 
people. 
a. yes, b. uncertain, c. no. 
When I get upset, I try hard to hide 
my feelings from others. 
a. true, b. in between, c. false. 
The use of foul language, even when 
it is not in a mixed group of men 
and women, still disgusts me. 
a. yes, b. in between, c. no. 
I think I am better described as: 
a. polite and quiet, 
b. in between, 
c. forceful. 
I occasionally tell strangers things 
that seem to me important, regard¬ 
less of whether they ask me about 
them. 
a. yes, b. in between, c. no. 
If the odds are really against 
something's being a success, I still 
104 
Item 
Inventory Number 
Factor Questionnaire 
Factor E 47 
53 
54 
60 
61 
68 
69 
75 
76 
Item 
Content 
I like it when I know so well that 
the group has to do that I naturally 
become the one in command, 
a. yes, b. in between, c. no. 
I am known as an "idea man" who 
almost always puts forward some 
ideas on a problem, 
a. yes, b. in between, c. no. 
I think I am better at showing: 
a. nerve in meeting challenges, 
b. uncertain, 
c. tolerance of other people's 
wishes. 
If I know that another person's line 
of reasoning is in error, I tend to: 
a. keep quiet, 
b. in between, 
c. speak out. 
My ideas appear to be: 
a. ahead of the times, 
b. uncertain, 
c. with the times. 
I like to avoid saying unusual 
things that embarrass people, 
a. true, b. in between, c. false. 
If I had a gun in my hand that I 
knew was loaded, I would feel 
nervous until I unloaded it. 
a. yes, b. in between, c. no. 
In a strange city, I would: 
a. walk wherever I liked, 
b. uncertain, 
c. avoid the parts of the town 
said to be dangerous. 
It is more important to: 
a. get along smoothly with people, 
b. in between, 
c. get your own ideas put into 
practice. 
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Item 
Inventorv Number 
Item 
Content 
Factor Questionnaire 
Factor E 83 It embarrasses me to have servants 
waiting on me. 
a. yes, b, in between, c. no. 
90 If I disagree with a superior on 
his views, I usually: 
a. keep my opinion to myself, 
b. uncertain, 
c. tell him that my opinion 
differs. 
97 I honestly think I am more planful 
energetic, and ambitious than many 
perhaps equally successful people, 
a. yes, b. occasionally, c. no. 
102 Prosecuting lawyers are mainly 
interested in: 
a. making convictions, regardless 
of the person, 
b. uncertain, 
c. protecting the innocent. 
103 People have sometimes called me a 
proud, "stuck up" individual, 
a. yes, b. in between, c. no. 
109 I believe that the most important 
thing in life is to do what I like, 
a. yes, b. uncertain, c. no. 
110 My speaking voice is: 
a. strong, b. in between, c. soft 
106 
Item 
Inventory Number 
Factor Questionnaire 
Factor G (Perseverance) 6 
14 
21 
28 
35 
42 
48 
49 
Item 
Content 
If I saw two neighbors' children 
fighting, I would: 
a. leave them to settle it, 
b. uncertain, 
c. reason with them. 
When I see "sloppy" untidy people, 
I; 
a. just accept it. 
b. in between, 
c. get disgusted and annoyed. 
I think that plenty of freedom is 
more important than good manners 
and respect for the law. 
a. true, b. uncertain, c. false. 
People sometimes call me careless, 
even though they think I'm a likable 
person. 
a. yes, b. in between, c. no. 
In thinking of difficulties in my 
work, I: 
a. try to plan ahead, before I meet 
them, 
b. in between, 
c. assume I can handle them when 
they come. 
I find the sight of an untidy room 
very annoying. 
a. yes, b. in between, c. no. 
I close my mind to well-meant 
suggestions of others, even though 
I shouldn't. 
a. yes, b. in between, c. no. 
I always make it a point, in 
deciding anything, to refer to 
basic rules of right and wrong, 
a. yes. b. in between, c. no. 
107 
Inventory 
Factor Questionnaire 
Factor G (Perseverance) 
Item Item 
Content 
55 I am a fairly strict person, 
insisting on always doing things 
as correctly as possible. 
a. true, b. in between, c. false. 
56 I enjoy work that requires 
conscientious, exacting skills, 
a. yes, b. in between, c. no. 
62 It is better to live to a ripe old 
age than to be worn out with good 
services for one's community, 
a. true, b. uncertain, c. false. 
70 People use up too much of their 
leisure in neighborly duties and 
helping with local affairs, 
a. yes, b. uncertain, c. no. 
77 When given a set of rules, I follow 
them when personally convenient, 
rather than exactly to the letter, 
a. true, b. uncertain, c. false. 
84 At work it is really more important 
to be popular with the right people 
than to do a first-rate job. 
a. true, b. in between, c. false. 
91 I enjoy giving my best time and 
energy to: 
a. my home and the real needs of 
my friends, 
b. in between, 
c. social activities and personal 
hobbies. 
98 I find it desirable to make plans to 
avoid waste of time between jobs, 
a. yes, b. in between, c. no. 
104 When I do something, my main concern 
is that: 
a. it is really what I want to do, 
b. uncertain, 
c. there will be no bad results for 
my associates. 
108 
Inventory 
Item 
Number 
Item 
Content 
Factor Questionnaire 
Factor G (Perseverance) 105 I think most stories and movies 
should teach us a good moral. 
a. true, b. in between, c. false. 
111 I greatly dislike the sight of 
disorder. 
a. true, b. uncertain, c. false. 
112 I always check very carefully the 
condition in which borrowed property 
is returned, to me or by me to 
others. 
a. yes, b. in between, c. no. 
109 
Item 
Inventory Number 
Factor Questionnaire 
Factor Qj 7 
15 
22 
23 
29 
30 
36 
37 
43 
Item 
Content 
Most people would be happier if 
they lived more with their fellows 
and did the same things as others, 
a. yes, b, in between, c. no. 
As a teenager, I joined in school 
sports: 
a. occasionally, 
b. fairly often, 
c. a great deal. 
I would prefer to have an office 
of my own, not sharing it with 
another person. 
a. yes, b. uncertain, c. no. 
I would rather enjoy life quietly 
in my own way than be admired for 
my achievements. 
a. true, b. uncertain, c. false. 
To keep informed, I like; 
a. to discuss issues with people, 
b. in between, 
c. to rely on the actual news 
reports. 
I like to take an active part in 
social affairs, committee work, 
etc. 
a. yes, b. in between, c. no. 
It bothers me if people think I 
am being too unconventional or odd. 
a. a lot, 
b. somewhat, 
c. not at all. 
In constructing something I would 
rather work: 
a. with a committee, 
b. uncertain, 
c. on my own. 
I like to do my planning alone, 
without interruptions and sugges¬ 
tions from others, 
a yes, b. in between, c. no. 
110 
Item Item 
Inventory Number Content 
Factor Questionnaire 
Factor Q2 50 I learn better by; 
a. reading a well-written book, 
b. in between, 
c. joining a group discussion. 
63 I have, compared with others, 
participated in; 
a. many community and social 
activities, 
b. several, 
c. only a few community and 
social activities. 
71 I find books more entertaining than 
companions. 
a. yes, b. in between, c. no. 
78 My friends probably think it is hard 
to get to know me really well, 
a. yes, b. in between, c. no. 
79 I solve a problem better by; 
a. studying it alone, 
b. in between, 
c. discussing it with others. 
85 In planning social outings, I; 
a. am always happy to commit myself 
entirely, 
b. in between, 
c. like to reserve the right to 
cancel my going. 
86 Many people talk over their problems 
and ask advice of me when they need 
someone to talk to. 
a. yes, b. in between, c. no. 
92 I like my acquaintances to think of 
me as one of the group. 
a. true, b. in between, c. false. 
93 When looking for a place in a 
strange city, I would; 
a. just ask people where places are 
b. in between, 
c. take a map with me. 
Ill 
Inventorv 
Item Item 
Number Content 
Factor Questionnaire 
Factor Qj 99 When I do what I want, I find I'm 
generally: 
a. understood only by close friends, 
b. in between, 
c. doing what most people think is 
OK. 
106 I get as many ideas from reading a 
book myself as from discussing the 
topics with others. 
a. yes, b. in between, c. no. 
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